July  1978     $2.00 


32  Enjoy  All  Five  Bands 

—  with  this  novice  no-trap  antenna.  .  ,  , W8FX/4 

40  Reincarnating  Old  Test  Equipment 

—  a  1^42  capacitance  meter  is  born 

again W3K8M 

42  Finding  Radio  Pests 

-ba5^cs , WAIUUK 

44  Video  Magic  For  Your  Home 

—  to  make  boredom  disappear  , K4TW| 

48  Novice  Guide  To  Phased  Antennas 

-part  II -     W8HXR 

52  Can  A  $20  FM  Rtg  Work! 

—  testing  the  VHF  Engmeering  TX150  2m 

scmtr Wfi4L|M«  WA4WOL 

54  Hiss  Eiterminator 

—  an  ear-saver  for  the!  S-700A  K9POX 

58  Instant  Engraving 

—  lo  protect  your  equipment  .......    .    W7RXV 

60  TKe  New;  Improved  Automatic 
Thermostat 

—  adding  a  night  thermostat .  W9VBLI 

62  Give  'Em  A  Break 

—  with  a  cheaper  repeater  beeper  WBfeJPt 

64  it's  Flora  Clock! 

-and  all  is  well W8FX/4 

66  Build  Your  Own  Digital  Dial 

—  great  update  for  your  receiver  ,  WIOOP 

72  The  FM  Rebroadcaster 

—  flexibility  for  the  FRC-7 WBFX/4 

74  J*  B.  Fields,  Radioman 

—  now  it's  the  Navys  turn  .  . , WB7SZC 

76  Counter  Accuracy  For  Perfectionists 

—  updating  the  K20AW  counter 

updates     ,  KiKDTfS 

78  The  New  Op  Amps 

—  better,  lower  cost  WAiU  VX 

80  22  Remote  -   *- 

—  outside  progf  amm  ing  for  your  fC-22S  W8F  Xf4 

84  Handling  Ole  George 

^is  amateur  radio  ready'  KSGNZ 

86  The  IC-22S  Scanner 

—  still  another  22S  mod  . , W^Lrj 

88  Computerized  Capacity  Meter 

—  cost:  SI  pItJS  a  computer  ....  Icclesfon 

90  A  Much  Needed  Micoder  Power  Supply 

—  beats  that  lily-livered  battery  K3MPJ 

92  Your  'Scope  Can  Be  Improved 

—  simple  calibrator .,  ,  ^  - .  .  ,  , N5KR 


96  How  About  SSB  CB  Conversions? 


—  no  strain 
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W4CBB 


98 
100 
102 

110 
112 
114 
116 

118 
123 
124 
134 
136 
142 
146 

150 
154 
156 

168 

170 
172 

176 


T  T  "P  T 


WqCGt 


The  Universal  Notcher 

—  easy  as  pi  ., ... 

The  $5  Memory  Keyer 

—  for  lazy  cheapskates WA2IBY 

Should  Repeaters  Use  Subaudible 

Tones? 

—  theological  argument K9Xt 

^  RAMmed  By  Morrow 

—  ECONORAM  m  fauded   ...  Hallen 
1^  Six  Said  His  First  Words  Today! 

— and  you  taught  him  how WA3MWM 

2  The  22S  Programmer  Program 

-diode  selection  in  BASIC        W60VP.  K6MAR 

jjj  The  Occult  Computer 

—  test  for  ESPwithamiCfo  .    . ,  ,    WA6VIV 

~Uk  A  Baudot  Program  For  Your  Micro 

-simulated  Vegas  visit     .  Fricke 

VHF  Notch  Filter 

-rejection  can  be  beautiful    .  .  WA4WDL,  V\'B4L}M 
Yes,  You  Can  Build  A  Synthesizer! 

—220  MHz  synthesizer  for  under  $50       .        K2DVQ 

Beat  the  Microphone  Blahs 

—  moreoomph  for  FM  audio  , KlHQW/4 

Forbidden  Contacts 

—  19  countries  off  limits  to4X4  amateurs Nobel 

A  Darn  Good  IDer 

—  repeaters  get  smarter  every  day K50M 

Pick  A  Frequency  .  - .  Any  Frequency 

—  ultra-flexible  crystal  cahbra  tor  .        W8FX/4 
Sometimes  A  Kit  Is  Best 

—  Bullet  power  supply  kit  exposed  . 

Coming  In  Out  Of  the  Cold 

—  power  supply  for  your  mobile  rig 

Roy  Rogers  Special:  Triggered  Sweep 

^lab  scope  performance  for  less  than  a 
gigabuck  ...._.-.... 

VHF  Transverters  and  the  FT-101 

—  quickie  FMconversron  . 

Instant  Paddle 

—  cheap,  too    . 
Watch  the  Wind! 

—  with  this  |unk  box  anemometer 

The  War  Against  Rust 

—  some  good  news  for  radio  towers K8AO 


WfeSV^Z 


W&CXN 


Rendud 


W^60JF 


W3IHA 


WA4FWR/5 


Never  Say  Die- 4,  Letters— 14,  Conlesis—  16,  Looking  Weit— 18|  Ham  Help- Ifl,  RTTY  Loop-- 20,  Corrections— 21,  OSCAR  Or- 
b»ls— 21,  ISfew  Products- 22,  Ham  Help- 120.  Social  Events- 133.  FCC-  186,  Ham  Help- 192,  Ham  Help- 214,  Propagation- 225 


Beffore*pcJli  buy  an  amplifier 


Before  you  invest  your  hard  earned  money  In  a  linear 
amplifier,  consider  u/hat*$  inside.  That's  where  the  dif- 
ference in  quality  is  obvious.  No  lightwelsht,  cheaply 
buitt  components..  Jn  Henry  amplifiers  you  will  find 
only  the  best  quality,  heavy  duty  components.  We  build 
our  amplifiers  to  perform  at  peak  level  month  after 
month,  year  after  year.  Both  the  2KD-5  and  the  2K-4 
will  operate  full  legal  power  continuous  duty  on  all 
modes.  We  offer  the  amateur  the  linear  amplifier  that 
we  would  want  in  our  own  stations. 

At  Henry  Radio  we  know  how  to  build  only  one  kind 
of  ampli/ier.-.the  best! 


2KD-5  GENEf^AL  SPECIFICATIONS: 

^  The  2KD  5  is  a  2000  watt  PEP  inpul  (1200  watt  PEP  nominal 
output)  Rf  tinear  amplifier,  covering  the  80, 40,  20.  and  15  meter 
amateur  bands. 

^  Two  Eimac  3-500Z  glass  envelope  tnodes  operating  m  a  grounded 
grid  c^rcult. 

^  Pi  L  plate  circuit  wrth  a  rotary  silver  plated  tank  coH  for  greatest 
efficiency  and  maxinium  attenuation  of  unwanted  harmonics- 

Wr  Full  legal  input  in  all  modes.  2000  watts  PEP  input  for  SSB.  1000 
watts  DC  input  tor  CW.  RTTY  and  AM, 

4|t  Juniper  for  115  or  230  VAC,  3  wire  single  phase 

*  10.5"  high  X  15  '  wide  K17.5"  deep 

*  Price.   .$895.00 


2K-4..,LINEAR  AMPLIFIER.  Offers  engineering, 
const rudion  and  features  second  to  none  Provides 
a  long  life  Of  re^iab^e  service,  while  Ms  heavy  duty 
components  allow  it  to  loaf  along  even  at  full  l&gai 
powef  Operates  on  all  amateur  bands.  80  thru  1& 
meters  if  you  want  to  put  ttial  strong  clear  signal  on 
the  air  tha?  youVe  probably  heard  from  other  2K 
users,  now  is  the  Ume.  Move  up  to  the  2K~4  Floor 
console.  $1095,00 

TEMPO  BN2  brings  the  same  high  standards  to  the  6 
and  2  me!ef  bands  A  pair  of  advanced  design  Eimac 
8874  tubes  provide  2.000  watts  PEP  input  on  SSB  or 
1.00O  watts  on  FM  or  CW  Complete  w^th  self- 
contained  solid  state  power  supply,  blower  and  RF 
relative  power  indicator.  ...$39S.0O 

TEMPO  2CK)2,  The  same  fine  specs  and  features  as 
the  6N2,  but  tor  2  meter  operatton  only,  .   $745  00 


TEMPO  VHF/UHF  AMPLIFIERS.  Solid  state  power 
ampllf]er^  for  use  in  most  land  mobile  applications. 
Increases  tt>e  range,  clarity,  reliabihty  and  speed  of 
two-way  communicaiions  FCC  type  accepted  also. 

Drive      Output 
M<KJel  Power    Power    P"Ce 

LOW   BAND  VHF  AMPLIFIERS  |35  !o  75  UHzl 
Tempo  100C30    30W     lOOVV      $159. 
Tempo  100C02     3W       tOOW      $179 
Tempo  100C1D     tOW    lOOW      St  49 


Tempo  40D02 

2W 

40W 

S16S 

Tempo  40001 

1W 

40W 

S1B5 

Tempo  25D02 

2W 

25W 

$125 

Tempo  10002 

2W 

tow 

S  85 

Tempo  10001 

1W 

1QW 

SI  25 

TEMPO   200e.   Like 
operation.  ..$795.00 


the   2002,    bul    for  6   mater 


NIGH  eAND  VHF  AMPLIFIERS  (135  to  175 

MHz} 

Tempo  laOA^iO 

30W 

130W 

$189 

Tempo  130A10 

10W 

130W 

S179 

Tempo  130A02 

2W 

130W 

$199 

Tempo  80 A 30 

30W 

aow 

$149 

Tempo  80A10 

10W 

80W 

SI  39 

Tempo  80A02 

2W 

BOW 

$159 

Tempo  50A10 

low 

SOW 

$  99. 

Tempo  50AQ2 

2W 

SOW 

$119 

Tempo  30A10 

10W 

aow 

$  69. 

Tempo  30AQ2 

2W 

aow 

I  89. 

UMF  AMPLIFIERS  {400  to  5\2 

MH«) 

Tempo  70D30 

30W 

70W 

$210. 

Tempo  70O1Q 

low 

70W 

S240. 

Tempo  70D02 

2W 

70W 

$270. 

Tempo  40D!0 

)0W 

40W 

$145 

Aff  of  th&  dbove  &MC&pl  the  SN2,  2002.  and  2006 
are  3V3ihbte  at  T&mpo  deaf&rs  throughout  Ih^  U.S. 


TEMPO  100AL10  VHF  LINEAR  AMPLIFIER. 

Cornplelety  solid  state,  144-148  MHz.  Power 
output  of  100  watts  (nom.)  with  only  10  watts 
(nom.)  in.  ReHable  and  compact... $199.00 
TEMPO  100AL10/B  BASE  A*yiPUFlER...S349.00 

Henry  Radio  also  offers  a  broad  line  of  commcT' 
ciat  and  FCC  type  accepted  amplifiers  covering 
the  range  oi  3  MHz  eo  500  MHz.  Henry  amplifiers 
are  in  use  aH  around  the  world.  Commercial  and 
expart  inquiries  are  invited. 

Tempo  solid  slate  amplifiers  are  available  at  Tempo 
dealers  throughout  the  U.S. 

please  call  or  write  for  complete  information. 

11240  W   Otympic  Blvd..  Los  Angeles,  Calif.  90064   213^477-6701 
931  W- Euclid,  Anaheim.  Calif  92801  714/772-9200 

Buller.  Missouri  64730  816/679-3127 

Prien  tubjcci  lo  ciunfft  wthovt  nQiict 


THE  NEW  INDUSTRY  STANDARD 
OF  PERFORMANCE  ...  IS  THE  WilSOIl  SYSTEM  ONB 

A  DX'ers  delight  operating  20  meters  on  a  full  26'  boom  with  4  elements.  4  operationat  elements  on  20-15- 
10.  plus  separate  reffector  element  on  10  meters  for  correct  monoband  spacing.  Featured  are  the  large 
diameter  High-Q  traps.  Beta  matching  system,  heavy  duty  taper  swaged  elements,  rugged  boom  to  element 
mounting  .  .  .  and  value  pricedl  AdcJitional  features:  ■  SWR  less  than  1.5  to  1  on  all  bands  10  dB  Gain 
•  20-25  dB  Front-to-Back  Ratio. 


The  mechanicaify 

superior  can struotion 

uses  heavy  duty 

boom  to  element 

extrusiorr. 


m* 


■mmmm' 


Advanced  design  large  dtameter 
Q  Traps  for  minimum  loss  and  maximum  power  capacity 


lasulated  driven 
element  with 
precision 
Beta  match 
and 
heavy  duty 
element 
mounts^ 
Shown  with  Wilson's  new  optional 
Toroid  Core  BN-50-A  Balun. 


SPECIFICATIONS;  SY-1 


i.t 


:T 


Match mg  Method   ....  Beta 

Band  MHz    14-21-28 

Maximum  Power  Input  Lega^  Limit 
VSWR  (at  Resonance)     1 ,5  to  1 
(mpedance  ...,,,...  50  ohms 
Gain ,    10  dB 


Boom  Length    ,  ,    26' 
Boom  Diameter   ,  2"  CD, 
No,  of  Elements.  .  5 
Longest  Element    26'  7" 
Turning  Radius    .   IS'  6" 
F/B  Ratro 20-25  dB 


Required 

Mast  Diameter  2"  0,D, 

Surface  Area 8,6  sq.  ft* 

Windlo^d  at  78  mph     215  lbs. 
Shipping  Weight  ...    €B  fbs. 
UPS  Shipment  in  2  Cartons 


? 


■i;a 


20  METERS 


14. i  h^.S 

.^.^  fhiif*  iMfimt 


to 


\.i- 
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AVAILABLEH! 

ffFr  tertain  arfUM  af  tfu  fvt^itry. 
If  J/0U  Ufa  irttfi'Tiflltfdi 
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Electronics 
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4Z88  So.  Polaris  *  P.  O.  Bo*  190QP  •   Las  Vegas,  h^evada  8^1 1$ 

Phone  (702)  739-1931    •  TeJex  6a4'522  ^^2 
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ANARCHY  VS.  GOVERNMENT 
REQULATION 

T!ie  ten  meter  linear  ampliflar 
ban  is  the  first  concrete  exam- 
pie  of  radio  amateurs  being 
punished  by  the  FCC  for  the 
transgressions  of  CBers.  This 
means  that,  in  the  future,  an 
amateur  wanting  to  run  a  rea- 
sonabfe  amount  of  power  on 
ten  meters  will  be  in  trouble 
one  way  or  another. 

Sure,  we'll  be  permitted  to 
build  a  maximum  of  one  ampli- 
fier per  year  of  our  own,  but  no 
kits  are  permitted.  I  don't  know 
about  you,  but  f  hate  to  think  of 
the  TV!  a  lot  of  poorly  bull!  and 
filtered  amplifiers  can  create. 
Or,  we  can  buy  a  rig  with  a  kilo- 
watt amplifier  built  in,  and  that 
isn't  going  to  be  cheap  because 
the  regs,  with  regard  to  prevent- 
ing 27  MHz  retuning,  wit)  run 
the  costs  up,  as  will  the  time- 
consuming  and  expensive  FCC 
acceptance  hurdles. 

In  terms  of  FCCregulationSj  I 
lean  towards  anarchy  . . .  that 
is.  the  fewer  rules,  the  better. 
This  is  being  called  populism, 
of  late.  No  matter  what  you  call 
it*  I've  seen  it  work  over  and 
over  with  amateur  radio,  and  t 
am  disappointed  (but  not  sur- 
prised) at  the  number  of  hams 
who  have  been  unable  to  learn 
from  history  and  who,  thus,  In- 
sist  on  trying  to  cure  ham  prob- 
lems by  Increasing  the  number 
of  rules. 

It's  funny  about  the  FCC.  Un- 
der Chairman  Wiley,  they  set 
about  a  course  of  deregulation. 
I  think  that  they  were  sincere  in 
believing  that  this  was  their 
goal.  Yet,  in  just  about  every 
case,  their  proposed  rule 
changes  turned  out  to  be  more 
regulation,  instead  of  less. 
We've  fought  back  and  we've 
gradually  been  winning  the 
war,  but  the  winning  has  been 
so  slow  that  few  amateurs 
seem  aware  of  the  changes 
weVe  brought  about. 

How  do  you  frght  the  govern- 
ment? It's  difficult,  obviously. 
They  are  the  ones  printing  our 
money,  and  they  will  use  any 
amount  of  our  money  to  get 


EOnORfAL  BVWA  YNE  GREEN 

their  way,  no  matter  how  Inde* 
fensible  their  way  is.  If  their 
way  turns  out  to  be  particularly 
bad,  they  set  themselves  up  as 
the  scorekeepers  and  issue 
periodic  releases  to  the  press 
and  TV  as  to  how  great  things 
are  going. 

A  fine  example  of  this  is  the 
National  Highway  Traffic  Safe- 
ty Administration  (NHTSA)  and 
their  55  mph  speed  limit.  The 
May  issue  of  Car  and  Driver  ex- 
poses the  NHTSA  statistics  on 
traffic  safety  to  show,  rather 
conclusively,  that,  using  the 
government's  own  figures,  there 
has  been  an  increase  in  traffic 
deaths  at  55  mph  vs,  those  at  70 
mph,  after  some  other  obvious 
factors  have  been  taken  into 
consideration, 

Oh»  yes,  the  gas  saving  , . . 
heh.  It  turns  out,  using  the 
government's  figures  again,  that 
the  saving  has  amounted 
to  about  1  %,  which  Is  less  than 
we  could  expect  if  we  increased 
the  pressure  in  our  tires  by  two 
psi. 

So,  If  the  55  mph  speed  limit 
costs  more  lives  than  a  70  mph 
limit,  and  It  saves  no  gas,  what 
is  it  there  for?  To  make  money. 
To  make  a  lot  of  money  . . .  and, 
In  that,  It  is  a  success. 

Speed  kills,  right?  Would  you 
say  it  Is  the  number  one  killer  In 
vehicular  accidents?  Well,  may- 
be number  two?  The  statistics 
on  fatal  accidents  are  carefully 
checked  and,  In  California,  in 
1976  {California  Is  a  good  place 
to  check,  because  everyone 
has  to  drive  there  . . .  there  Isn't 
any  other  way  to  get  around), 
driving  over  the  speed  limit  was 
cited  In  2.3%  of  the  fatalities. 
That  was  11th  In  the  cause  of 
fatalities.  It  Is  almost  insignifi- 
cant compared  to  drunken 
drivers  (who  were  not 
speeding). 

PREACHING  REVOLUTION 

There  was  a  time  in  this 
country  when  citizens  were 
able  to  get  outraged  over  gross 
violations  of  their  privilege  of 
doing  what  they  wanted  as  long 
as  it  didn't  hurt  others.  There 
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tfonai  maiiing  offices.  Pijt>ftcation  No.  700420,  Phone:  &}3  924  3373.  En- 
tire contents  copyright  1978  by  73,  inc.  tNCLUOE  OLD  ADDRESS  AND ZfP 
CODE  WtTH  ADDRESS  CHANt^E  NOTiftCAJiON.  Microfilm  edi- 
fion — University  Microfilm,  Ann  Arbor  Mi  4B106, 


was  a  time  when  the  people  of 
the  United  States  of  America 
were  so  proud  of  their  country 
that  they  took  personal  pride  in 
Its  being  first-rate,  and  they  did 
something  about  it  when  lousy 
laws  were  pushed  through.  To- 
day, I  keep  hearing  on  all  sides 
that  we  must  obey  all  laws,  no 
matter  how  unjust  or  unreason- 
able . . .  and  we  must  not  rock 
the  boat.  Remember  that  It  is  a 
waste  of  time  to  fight  city  hali, 
so  knuckle  under  and  play  Uncle 
Tom. 

It  Is  seldom  productive  to 
openly  refuse  to  obey  the  law. 
This  gets  you  In  jail,  with  a 
bunch  of  people  jeering  at  you, 
and  llttie  else.  But  there  are 
ways  you  can  fight  back,  even 
today  . . .  heck,  especially  to- 
day. \n  these  days  of  The  Media, 
you  want  to  take  advantage  of 
every  edge  you  can  get  to  turn 
things  around. 

FfGHTING  THE  FCC 

Rrst,  do  you  intend  to  take 
the  restrictions  on  amplifiers 
lying  down?  Aren't  you  the  least 
bit  irked  at  the  Injustice  of  it  all? 
Are  you  really  so  dead  inside 
that  you  don't  give  a  damn? 

If  that  reached  you,  then  you 
are  wondering  what  you  might 
be  able  to  do  and  probably  hop- 
ing that  it  won't  be  much  trou- 
ble and  won't  force  you  to  put 
your  name  on  anything  . . .  after 
ail,  no  sense  taking  chances , , , 
right?  I've  seen  people  afraid  to 
put  their  name  on  a  petition  to 
nominate  a  man  for  a  political 
office.  Afraid!  Look  here!  If  you 
care  much  about  anything,  you 
put  your  name  out  there  where 
the  politicians  can  see  It.  This 
Is  one  thing  you  have  which 
counts — you  are  a  vote,  and 
politicians  spend  more  time 
getting  votes  than  everything 
else  they  do  combined.  Their 
whole  life  revolves  around  the 
next  election,  even  though  you 
may  not  start  to  worry  about 
that  for  two,  four,  or  six  years. 

Okay,  your  name  and  support 
of  a  cause  will  help.  It  will  help 
a  lot.  But  you  can  do  more  than 
say  ''here,  here"  when  some- 
one with  more  guts  than  you 
gets  up  in  the  ham  club  and 
says,  '^Let's  fight  this  travesty 
the  FCC  dumped  on  us/'  One 
man  can  do  a  lot.  Two  can  do 
much,  much  more,  If  they  coop* 
erate  so  as  not  to  duplicate  ttie 
work. 

Getting  down  to  the  nitty-grit- 
ty, what  can  you  and  your  club 
do  about  the  situation?  Your 
first  step  is  to  read  the  rules 
and  the  recent  changes.  See 
any  copy  of  a  73  license  study 
guide  for  the  rules,  and  read  the 
complete  unexpurgated  FCC 
regulation  changes  in  73.  De- 
Cide  what  changes  you  think 
should  be  made, ,.  hopefully 
toward  deregulation.  Then  start 
your  campaign.  You  want  to 
write  to  your  congressmen  and 


^.paci'seiter  in  amateur  radio 


The  TS-820S  . . .  known  worldwide  as  the 

Pacesetter.  Amataur  Radio  Operators  universally 

respect  its  superb  quality,  proven  through 

thousands  of  hours  of  operating  time  under  all 

environmental  conditions.  The  TS*820S  has  every 

feature  any  Amateur  coutd  desire  for  operating 

enjoyment,  on  any  band  from  160  through  all  of 

10  meters. 


You  can  always  tetf  whos  running  a  TS-820S.  Ns 
superb  quality  stands  out  from  all  the  other  rigs  on 
the  band.  ..and  when  the  QRM  gets  heavy,  the 
TS-820S's  adjustable  RF  speech  processor,  utilizing 
a  455'kHi  circuit  to  provide  quick-time-constant 
compression,  will  get  the  message  through,  RF 
negative  feedback  is  applied  from  the  final  to  the 
driver  to  improve  linearity,  and  third-order  products 
are  at  least  »35  dS.  Harmonic  spurious  emissions 
are  less  than  —40  dB  and  other  spurs  are  less  than 
—  60  dB.  RF  input  power  is  200  W  PEP  on  SSB. 
160  W  DC  on  CW,  and  100  W  DC  on  FSK. 
Receiver  sensitiviiy  is  better  than  0-25  jiV  for  10 
dB  S/N.  The  TS-820S  is  known  for  its  superb 
receiver  selectivity,  and  its  famous  IF  shift  easily 
eliminates  heavy  QRM.  That's  why  the  TS-820S  is 
the  DXer  s  choice. 
See  your  focaf  Authorized  Kenwood  Dealer  today 


TS-820S  VFO-820S  SP-820 


Kenwood's  unbeatable  comblnafion.  The  VFO- 
820  solid  state  remote  VFO  adds  greatty  to  ihe 
versatility  of  your  TS'820S.  It  has  its  own  RfT 
circuit  and  control  switch  and  is  a  perfectly 
matched  accessory.  The  SP-820  delujte  eictemal 
matching  speaker  includes  audio  filters  for  added 
versatiJ^ty  on  receive  and  two  audio  inputs- 


The  TS-520S  . . ,  the  most  popular  Amateur 
Radio  trartscalver  in  the  world . , .  provides  a 
foundation  for  an  expanding  series  of  acces- 
sories designed  to  please  any  ham  • . .  from 

Novice  to  Amateur  Extra. 


The  TS-520S  transceiver  prov  fuft  transmit  and 
recerve  coverage  of  all  Amateur  bands  from  160 
throygh  10  meters.  It  also  feceives  15.0  (WWV)  ro 
15.5  MHz  ^nd  another  500'kHz  range  of  your 
choice  in  the  auxiliary  band  position.  With  the  op- 
tional OG-5.  you  have  ?  [arge  digital  frequency 
readout  whan  transmitting  and  receiving,  and  the 
OG-5  also  doubles  as  a  40-MHz  frequency  counter. 
The  TS'520S  includes  a  built-in  AC  power  suppfy. 
and,  with  the  addition  of  the  optional  DS-1A  DC- 
DC  converter,  It  CBn  function  as  a  mobile  rrg.  It 
features  a  very  effective  noise  blanker,  RIT,  eight- 
pole  crystal  filter,  25-kHz  calibrator,  front-panel 
carrier  level  controi  semi-break-in  CW  with  side- 
tone,  built-in  speaker,  heater  switch.  20-dB  RF 
attenuator  and  easy  phone-patch  connection.  RF 
input  power  is  200  W  PEP  on  SSB  and  1 60  W  DC 
on  CW.  Carnef  suppressron  is  better  than  —40  dB 
and  sideband  suppression  rs  belter  than  —SO  dB. 
Spurious  radiation  is  less  than  —40  dB,  Receiver 
sensitivity  is  0.25  ^tV  for  10  dB  (S-hN)/N.  Selectiv- 
ity is  2.4  kHz  at  —6  dB/4,4  kHz  at  -60  dB  and, 
with  the  optional  CW-520  CW  filter,  is  0.5  kHz  at 
— 6dB/1.5  kHz  at  —60  dB. 

See  your  local  Authorized  Kenwood  Dealer  for  more 
information,  and  a  super  dealf 


rinp^n-A* 
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AT-SQO 


sp-sao 


A  great  station       at  an  affordable  price!  The  TS-520S  with  fts  companion 
acce^ones       including  two  new  units.  The  AT-200  antenna  tuner  provides  a 
versatile  tool  in  any  station.  The  other  is  the  TV-520S,  Kenwood's  2  meter 
transverter  for  SSB  and  CW  operation  from  146  to  148  MHz. 


L,  ,p{Hi\seii€r  in  amairur  radio 


The  59  9  D  'Twins'  are  offered  to  the 

dfscriminatirig  Amateur  who  appreciates  the 

advantages  of  operating  a  separate  transmitter 

and  receiver. 


The  R-599D  receiver  and  T-599D  transmitter  pro- 
vide  greater  ffexibllitv  with  more  features  than 
found  in  a  transceiver. 

The  R-599D  receiver  is  at!  sotid-state,  covering  all 
Anmateuf  bands  from  160  through  all  of  10  meters, 
as  well  as  auxiliary  band  and  WWV  (10  MHz)  With 
optional  converters  it  also  receives  6  meters  and  2 
meters.  Modes  Ineiude  LSB.  USB,  CW.  AM.  and 
FM  A  2  2-kHz  eight-pole  filter  is  buiU-in  for  SSB 
as  weH  as  a  500-Hz  eight-pole  CW  fiJter  and  a  5.0- 
kHz  SfK'pota  AM  filter.  An  optional  14.0-kHz  six-pole 
FM  filter  is  available,  Afso  featured  are  an  AGC 
control  (slow /fast /off).  25-kHz  calibrator.  R(T. 
noise  blanker,  ANL  (AM),  squelch,  monitor.  VFO 
selector,  and  RF  gain  control  which  does  not  affect 
S-meter  reading. 

The  T-599D  transmitter  is  solrrf-state  except  for  the 
driver  and  final  tubes.  It  covers  the  80  through  IO- 
meter Amateur  bands,  on  LSB,  USB.  CW.  and  AM. 
An  AC  power  supply  is  built-in.  Also  included  are 
VOX.  anti-VOX,  PTT.  semi-break-in  CW  with  side^ 
tone.  ALC,  transverter  terminal 
En^oy  split  frequency  control  in  four  separate/ 
transcetve  combmations  wrth  the  5  99D  "Twins". 
See  your  local  Authorized  Kenwood  Dealer  for  more 
m  format  ion. 


The  R-300  all*band  communicatiorts  receiver  covers  the 
following  ranges:  (A)  170-410  kHz;  (B)  S25-t.250  kHz:  (C) 
1.25-3.0  MHz.  (D)  3.0-7.5  MHz;  {E\  7.5-18,0  MHz:  and  (F) 
18  0-30  0  MHz.  It  receives  AM.  SSB.  and  CW  The  receiver 
features  large^  easv^-to-read  drum  dials  Bandspread  is  cali- 
brated for  10  foreigo-broadcasi  shortwave  bands,  and  a 
replacement  bandspread  calrbratton  is  available  for  the  80* 
10«met€r  Amat€!ur  bands.  Included  is  a  three-way  pov¥er 
supp^V  (AC /batteries  externa!  DC)  Wide  and  narrow  ceramic 
filters  are  emptoyed  for  high  selectivitY-  Also  included  is 
a  BOO  kHz  calibrator. 


^m 


ITS  NEW  . .  .  IT'S  UINIIQUE  . , ,  AND  IT'S  TRULY 
USEFUL.  IT'S  KENWOOD'S  SM^2Z0  STATION 
MONITOR.  THE  SM-220'S  UNEXCELLED 
VERSATILITY  ALLOWS  YOU  TO  MONITOR  YOUR 
TRANSMISSIONS,  MONITOR  INCOMING  SIGNALS, 
AND  MONITOR  THE  AMOUNT  AND  STRENGTH  OF 
BAND  ACTIVITY'  AND  PERFORMS  AS  A  GENERAL- 
PURPOSE  10  MHz  OSCILLOSCOPE,  AS  WELL. 


Kenwood  offers  this  totally  unique  anil  as  a  perfect 
compliment  to  yourTS-820S  or  TS-S20S  station/' 
The  SM-220,  based  on  a  wtdeband  oscilloscope  (2 
Hz  to  10  MHz),  permits  you  to  monitor  your  trans- 
mitted sigoats,  thus  assuring  optimum  linearity  and 
maximum  performance.  With  the  addition  of  thej 
BS'5  or  BS'8  Pan  Display  option  you  will  be  aW«| 
to  determine  visually  the  location  and  strength  of 
adjacent  signals  without  tuning  your  receiver  off 
frequency  The  choice  of  options  allows  you  to 
adapt  the  SM-220  to  either  the  TS-820  series  oi 
TS'520  series. 
The  SM-220  has  a  built-m  two-tone  audio  generator 
with  full  provisions  for  tuning  your  exciter  and 
linear  amplifier  (160  m  through  2  m). 

Ail  this  costs  little  mora  than  a  general-purpose 
oscitlDSCope.  And,  of  course,  it's  pure  Kenwood 
quality, 
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STILL  THE  SAME  FINE,  TIME  PROVEN  RrG.  BUT 
[OW  WITH  THE  SIMPLE  ADDITION  OF  A  PLUG-IN  CRYSTAL, 
THE  TS-700SP  WILL  BE  ABLE  TO  UTILIZE  THE  NEW 
REPEATER  SUB  BAND  (144,5  to  145.5  MHz) 
STILL  FEATURES  ALL  OF  THE  FINE  ATTRIBUTES  OF  THE 
TS-700Sr  A  DIGITAL  FREQUENCY  DISPLAY,  RECEtVER 
PRE-AMP,  VOX,  SEMKBREAK  IN,  AND  CW  SIDETONE.  OF 

COURSE,  IT'S  ALL  MODE,  144^148  MHZ,  VFO 
CONTROLLED  . . .  AND  KENWOOD  QUALITY  THROUGHOUT. 


Features:  4  MHz  band  coverage  (144  to  148  MHz) 
•  Aiitomatic  repeater  offset  capability  on  ad  FCC 
authorized  rapeater  subbands  mcludmg  144,5- 
146.5  MHz  •  Simply  dial  receive  frequency  and 
radio  does  the  rest .  .  simplex,  repeater,  or  reverse. 
Same  features  or*  any  of  11  crystal  positions-Trarrs* 
mft/ Receive  capability  on  44  channels  with  11 
crystals  •  Operates  all  modes:  SSB  (upper  and 
lower),  FM.  AM  and  CW  •  Digital  readout  with 
"Kenwood  Blue"  digits  •  Receiver  pre-amp  •  Built^n 
VOX  '  Semi  break*fn  on  CW  •  CW  sidetooe  •  All 
soNd-st3t@  '  AC  and  DC  capabilHy.  10  watts  RF  out* 
put  on  SSB,  FIVl.  CW  •  3  watts  on  AM  •  \  watt  FM 
low-power  switch  •  0-25  /iV  for  10  dB  (S  +  N)/N 
SSB/CW  sensitivity  •  0.4  ^V  for  20  dB  quieting 
FM  sensilivity 

10  watts  RF  output  on  SSB,  FM,  CW  •  3  watts  on 
AM  *  1  watt  FM  tow-power  switch  •  0.25  ^V  for  10 
dB  (S+N)/N  SSB/CW  sensitivity  •  0-4  ^V  for  20  dS 
quieting  FM  sensitivity. 
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TS-600 


The  luxury  alt-mode  transceiver  for  6  meters.  AH  solid- 
state.  SSB,  FM,  AM.  and  CW. 

Il  s  easy  to  work  VHF  DX  on  6  meters  with  the  TS-600  all-mode 
transceiver  .The  lO-watt.  solid-state  rig  covers  50-54  MHz.  with  buih- 
in  VFO  and  20  fixed  channels.  The  main  tuning  dial  is  calibrated 
every  1  IcHi  for  precise  tuning.  The  buiJt-in  AC/ DC  power  supply 
eltows  base  and  mobile  operation.  Other  features  include  a  noise- 
blanker  circuit  and  RIT  (receive r  incremental  tuning). 
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The  fully-synthesized  TR-7400A  2-m0ter  FM 

transceiver  operates  on  800  channels  and 

features  repeater  offset  over  the  entire  144- 

148-MH2  range,  dual  frequency  readout, 

six-digit  display, and  subaudible  tone  encoder 

and  decoder.  RF  output  is  at  least  25  watts! 


The  TR-7400A  2-meter  FM  uans  er  provides 
fuHy  synthesized  op  on,  including  BOO-kHz 
repeater  offsets,  over  tha  enttre  144-148*MHz 
range.  It  cart  operate  on  any  of  800  channeb, 
?ipaced  5  kHz  apart.  RF  output  is  at  least  25  W, 
and  typically  30  W.  A  low  power  position  produces 
5-15  W  (adjustable).  Included  ts  a  dual  frequency 
readout  with  large  siK-digit  LED  display  plus  a  dial 
readout.  The  subaudible  CTCSS  signaling  feature 
may  be  used  on  transmit  and  receive,  or  iransmi* 
only  Optfonat  tone-burst  modules  are  available 
Recerver  sensitivity  is  better  than  0.4  /iV  for  20  dE 
quietrng.  L^rge.  high-Q.  helical  resonators  minimtze 
interference  from  outside  ihe  band.  A  two-pole 
1 0  7-MHz  monolithic  crystal  filter  provides  excelfent 
selectivity.  Optional  active  filters  are  available  for 
15-kHz  'sp  operation  Intermodulation  distortion 
fs  down  more  than  66  dB,  spurious  rejection  is 
better  than  — 60  dB,  and  image  refection  is  better 
than  —70  dB. 

See  your  local  Authorized  Kenwood  Dealer  today 
for  a  demonstration  of  the  fantastic  TR*7400A. 
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TR-7400A 


FM  transceiver  for  70-cn> 
Amateur  band.  23  crystal- 
controlted  channels  (three 
supplied).  Transmitter  output 
is  10  watts. 

The  TR-8300  450-MiNz  FM  mobile 
tfansceiver  provides  tO  watts  OLitput 
fswHchatile  to  t  watt)  on  23  crystal- 
Gontrolled  channels  ithree  pairs  of 
crystals  supplied)  The  transmmer 
covers  445  to  450  MHz,  and  the 


receiver  covers  442  to  447  MHz 
The  receiver  includes  a  five-sectTon 
helical  resonator  and  a  two-pole 
crystal  filter  in  the  IF  for  improved 
mtermod  rejection  SensJltvity  is 
0.5  /tV  for  20-d8  quietmg  A  front- 
panel  switch  may  be  used  to  activate 
tone-signaling  or  other  user-provided 
function.  An  LED  indicates  receive 
crystal  functioning  A  monitor  cir- 
cuit allows  user  to  listen  to  His  own 
modtilaiion. 
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INTRODUCING 

THE  ULTIMATE 

RECEIVER  DESIGN 


...THE  KENWOOD  R-820 

With  more  features  than  ever  before  avaifable  in  a  ham- 
band  recefver.  This  triple*conversion  (8.33  MHz,  455  kHz, 
and  50  kHz  IFs)  receiver,  covering  all  Amateur  bands  from 
160  through  10  meters,  as  well  as  several  shortwave 
broadcast  bands,  features  digital  as  well  as  analog  frequency 
readouts,  notch  filter.  IF  shift,  variable  bandwidth  tuning. 
sharp  IF  filters,  noise  blanker,  stepped  RF  attenuator,  25 
kHz  calibrator,  and  many  other  features,  providing  more 
operating  conveniences  than  any  other  ham-band  receiver. 
The  R-820  may  be  used  in  conjunction  with  the  Kenwood 
TS-820  series  transceiver,  providing  full  transcerve 

frequency  control. 


A     S- METE R  E»»yio  read,  oiUb^te^  to  S^  ^40dBfutl5rafeanddB/^iV 
B     STANDBY /RECEIVE  SWITCH  Di^blas  audto  circuits  dunnQ  tran^- 

mil  rnode  ^<th  as^>ciatad  trohsmitter 
C    CALIBRATOR  SWiTCH  Bust!  in  cryMSl  caJtbrstOF  ssttabkto  WWV 

providftt  «tgnal  every  25  kHz 
D    NOIS£  BLANKER  StfVlTCH  A  tpecislly  des^gried  ciyftat  firter  elim^^ 

nites  noiift  puliet  mch  aa  ignition  no^se  int£i1«renas 
£     MONITOR  SWITCH  RF  sampling  allows  u^r  to  hear  hif  cnivfi  voic» 

whan  using  sssociited  trantmiiter 
F      A6C  SWITCH  AutDmsite-gsm-rGntrcl  ctrcwi  ^witcKablo  lo  slowv  or 

last  respoi^iBf  Of  compleiflly  aft 
G      REDORtl  JACK  Mak«s  n&cordmg  off  ihe  air  simple 
H      HEADPHONE  JACK  Prt^vtsiarr  lor  plurggifi^  in  he^phorie^ 
i       MODE  SWITCH  Sel0€lton  nl  AM    CW    u^^vr  nr  lower  iideband 
or  RTTY 

J      RF  ATTENUATOR  SWITCH  10  dB  steps  ot  anrniuation  Iram  0  m 

40  dB.  TO  pre>fitrit  overioadpng  from  neart^  siationi.  aiid  fur  precriQ 

■.Tgnsl  cortipaTnotn 
IC      DIGITAL  HOLD  Lockt  counter  ana  ddspiair  wntie  VFO  is  tuned  \q 

»rimner  trttqu^nev  Hcl|^  rvlurrt  lo     hi^iEi    fmc|y<rti:y. 
L      VFO/CRYSTAi  SWITCH  Permits  VfO  conuol  Of  cryita^  fiOfttt^l  or, 

lour  tfllBClBble  frequencies 
M     LCD  INDICATORS  Ugtit-emrttmg  diodes  imlicate  actrvatiofi  of  ncrlch 

filt«f  Crysial-cQmrol4ed  fec«p1»on,  VFO  control,  snd  R1T 
Nl     DRS  D^AL  SAim^vnooth  VFO  tuning  di^t  systfrm  providet  easy  ana^ 

l«g  frequency  r^Kl4ut  ^u»fui  when  digital  hold  is  s^tivated)  iSB. 

USB.  and  CWh^qtmndtABt^  accurately  redd  from  ihs  tsme  poster 
O     NQlSE^atANICER  LEVEL  CONTROL  Control  l^vsl  of  btftrrliing.  fof 

mJiJicmum  vffoct  tn  «limirLanrig  no'se  interfsre^ce 
P      MONITOR  CONTROL  Adiusts  level  of  HF  sampHng 
Q     TONE  CONTROL  Varies  axjdio^ut^t  frequency  reiponsa 
R      TRANSCEIVE  SWITCH  Selects  frequency  tuning  from  eittinr  the 

r«c«vv«<r  Ot  TS-820  senes  transceiver 
S     V©T/ SELECTIVITY  CONTBOLS  Separate  controls  on  ih«  same 

fhafi  provide  vtniNt  taiand^widih  tuning  as  well  as  selection  oi  ftxir 

IF  filierj   250  Ht  500  Hr'  2  4  kHt.  and  6  kHz*  (*optionalj  CW  Itl- 

teri  function  m  4  55-kHi  IF  (or  sijp«rmr  shape  factor 
T     PRESEiiCTOR  Peiks  tyned  circuits  m  RF  amplifier  stage  fqr 

increatofl  soltcttvitv  arvd  ssnsitivity    RF  emplrfi^f  COJJ  is  du-at^uned 
U     HIT /NOTCH  CONTROLS  R  IT  allows  receiver  to  be  tune^  oH  hn- 

^uMf^Cf,  whtfe  not  aflecting  transmit  frequenc'^,  wl^en  m  tran€C«4v« 

mode  with  TS  820  Notch  control  iLtnes  notch  wrthm  IF  passband 

for  el^mmafing  mterterence    Notch  frequency  remains  the  same. 

«v«rt  wh«n  IF  shift  is  uttlu^d- 
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V  IF  SHIFT  Varies  (sNift^j  IF  p»aal>and  a  May  from  inter- 
fen  n.g  sigrtal 

W    AF  GAIN/RF  GAIN  Sepifete  controls  adiust  volume 

afid  RF  g:stm 
X      HFT  SWITCH  Al(ow$  tuf^rng  off  frequency  «ri(h  RIT 

conifoL  arul  return  immettiito'fy  to  VFO  f^etfuency  by 

pifshing  switch 

Y  NOTCH  SWITCH  Take?  variable  noicfn  filtar  tn  an^ 

Oyt  of  Ci/Cukt 

t  BAND  SWITCHES  Selects  ffequency  bands  from  T5 
MHj  iWWVJ,  160  through  10  meters  the  49  31  25. 
arid  iS-nvetcr  fhoriwave  broodcatT  bands,  and  ai^ 
aumliary  hninijl 

AA  TRANSCEIVE/SEPARATE  SWITCH  Enables  mceiver 
VFO  to  contfoJ  ihft  recaiwat  and  TS-fl20  (or  TS'e20Sj 
fraqui^ncY  (or  the  TS-820  VFO  to  control  bothl,  or 
both  c*n  tunctioo  mdependenily 

BB  POWER  SWITCH  Turns  receiver  on  and  olf 


R-S20  PERFORMAWCE  SPECIFlCATfONS 
Frequefwy  Range 

1  m  meters  (1  S-2  0  MHfJ 
BO  nr^eterj  <3  &-t  0  MH0 
40  meters  (7  0-7.5  MHf} 
20  meters  (14.0-14  5  MHi^ 
1  5  rnetfrr^  {21  0-215  MHzj 
15  meters  (21021  5  MHjJ 
10  meters  (28  D-2B  5  MH7) 
10  meters  f28  &29.0  MH^ 
m  meters  (29  0-2d  S  MH^ 
10  mffter*  (2 9. 5-30  0  MHiJ 
19  meters  (t§  0  (WWV>-1  5  5  MH4 
49  meteT5  (5  S^  4  MHi| 
31  me»f*  (9.4-9  9  MHi| 
25  metei«{n  &-I2.0  MHf} 
15  meters  (17  7-19  2  MHi) 
Auxiliary  band 


Modes  AM,  CW  USS.  iSS  RTTY 

Senspiivrty   1 60*10  m  1 9  m  SSB  0  25  fV  at  10  dB  S*N  'N 

AM    1  S^Vat  10  dB  S^T^.N 
49  31    25.  15  m  SSB.  O.SuVet  lOdB  S-^N/f* 

AM.  3  0jiVat  IQdBS^N/N 
S«4*Clrvtlv   CW  (mih  optionee  ^50  Hf  fil^.  250  Hz  <— 6  liB}.  500  Hi  (—50  tOi) 
CW  (*rth  Dpiional  5(X^Hi  fiJfBr^   50Q  Hi  f-6  dBJ   650  Hi  <— 60  dB} 
SSB  (2  4  kHz  f»tiafK2  4M-b  (— €  dS}.  4.4  IcHz  (-60  dBj^ 
AM  Kt-kHt  fitter^  g  kHj:  (— €  dB).  12  kHz  {— tO  di) 
Image  Retro    150-10  m  19  m.  BO  dS 
49  31,25.  ?6m   eOdB 
IF  fliiwiinri    160-10  m   19  m  to  dB 
49   31    25   15  m  50  tfe 
Power  ReQuifemenw    100;  1  20/220   240  VAC.  SO  •  60  Mt  or  1 21  5  VDC 
Dimennoos    1 3-1  /  8    (333  min|W  x  B"  (153  mm)H  m  1 3-3  '  1  6'  (335  mm|0 
Wiighi    25  4  ttu4t2  kg) 


The  AT- 200  is  an  antenna  tuner,  but  it's  aEso 

much  mora.  It's  an  antenna  switchv  an 

SWR  bridge  and  an  In-Hno  wattmeter.  The  AT-200 

reduces  the  clutter  and  increases  the 
operating  efficiency  of  your  station  . . .  and  at 

a  supriainglY  moderate  price. 


The  AT-200  feaiurfis  a  sever*  position 
rotary  switch  that  selects  1  of  3  arv 
tennas  and  connects  il  through  the 
antenna  tuner  cirtiiit  or  directiy  to 
the  transceiver  The  7ih  position 
alfows  yoy  to  connect  a  dummy  load 
directly  to  your  transceiver  for  tune 
up  and  testing.  Two  of  the  antenna 
mpyts  are  fitted  with  50-239  type 
coax  connectors.  A  third  input  allows 
for  easy  hook  up  of  a  wire  antenna 
with  an  impedance  of  10  to  500 
ohms  The  AT-200  may  be  used  on 
alt  HF  amateur  bands  from  160  to  10 


meters.  Us  handsomety  styled  to 
match  the  TS'82DS  and  TS-S20S 
Series  (and  TS-820  and  TS-520^  but 
can  also  he  used  with  any  HF  irans- 
ceiver  or  transmitter  with  less  than 
200  watts  output 

Fr^qyency  coversge:  Amateur  bandi  1 .8 
to  30  MHz  ^  tnput  tmpedancs:  10  to  500 
ohms  *  Mammtirp  power  capability:  200 
watts  *  Insertion  loss;  0.5  dQ  *  Fowar 
meter:  20  watt/ 200  wafi  full  scale  *  SWB 
meter  m&astir&s  up  ta  ?0  1  *  Oimangionft: 
60/2"Wx7-3/8"D3i6'9/16'H-W/i5iflht: 
8.2  Ib^. 


TV- 


jr*4i  iv  506  6'Tnater  ir^nsven^r 
produces  10  watts  on  SSB  and 
CW  Simpty  plug  it  into  your 
^■^  '^''Oor  TF  "'^'-  ^        -  ^  - 

1 1  work^  wijr*  mus;  t 
liarisuetven,  too. 


The  V        ^  2  S  2-mettf  trans\ 
produces  3  watts  on  SSB  ^nd 
CW   It  easily  hooks  up         he 
^S-520    and    TS820     £»dfies 
transceivers. 


Thro  Hb-4  neadpbc  ''"^'  ts  comfortably 
padded  and  is  compi&teiy  adjustable,  for 
extended  periods  of  wear:  Frequency  re^ 
aponse  is  designed  for  Amateur  com  muni- 
tions (300  to  3000Hz),  Impedance  1$  8 
ohms. 


IV1C        t%J 

The  MC-50  dynamic  microphone  is  perfect  for 
any  hamshack,  and  is  ideal  for  alt  Kenwood 
equipment  as  well  as  many  other  brand 
It  includes  PTT  and  LOCK  sw  s.  as  well 
as  a  microphone  plug  wired  tor  instant 
connection  to  any  Kenwood  rig.  It  is  easily 
cor  lo  high  or  low  impedance  (SOO 

n  or  bO  kil). 


iW&        5  &33S 

The  fVIC*30Sand  MC'35S  dynj^mic  mobile 
microphones  provide  150"  ^J  Hi  fre- 
quency   rp-^nnnse    (t50'4^„j    H?    ^-t^fin 

operated  U^     .^S^-^nrpllmrr  mtfrnn^ 


The  MC-30S  rmpedar,>.*, 
MC-35S  !S  Sn  ir^ 


,'ie 


OTHER  KENWOOD 
PRODUCTS 

ACCESSORIES 
FOR  TS^820  SerieA 
160-1G-m  transceiver 

DG'1  digital  fr^uency  display 
VFO-B20  deluxe  remote  VFO 
CW-820  500-Hz  CW  filter 
DS'IA  DC-DC  converter 

SP-B20  esciernal  speaker  with 
audio  filters 


ACCESSORIES 
FOR  TS'520  Series 
IfiO-IO^m  transceiver 

D6-5  digital  frequency  display 
DK-520  digital  adaptor  kit  for 

TS-52Q 
VFO-520  remote  VFO 
SP-520  esctemal  speaker 
CW-520  500-Hz  CW  filter 


ACCESSORIES 

FOR  5990  Series 

I60*10-m  transmitter  and  reviver 

S-599  external  speaker 
CC-29A  2-m  converter 
CC-69  S-m  converter 
FM-599A  FM  filter 


ACCESSORIES 
FOR  TS-700SP 
2-m  all-mode  transcefver 

VFO-700S  remote  VFO 
SP-70  matching  speaker 
Other  products: 
PS-6  power  supply  for  TR-7500 

and  TR-8300 
PS-S  power  supply  for  TR-7400A 
VOX-3  VOX  for  TS^600/TS-700A 
Active  filter  elements  for 

TR*7400A 


n ' T— "  — "   '- J  T 


TRIO  KENWOOD  COMMUNICATiONS  INC. 
Itll  WEST  WALNUT/COMPTON,  CA  90220 


your  senators,  to  the  FCC  Gom- 
missioners  individuallyp  with 
copies  to  your  congressmen. 
You  want  to  get  releases  out  to 
the  papers,  to  TV  stations,  and 
to  talk-show  hosts.  Get  club 
members  to  personally  visit 
congressmen  either  In  Wash* 
ingtan  (if  they  happen  to  be 
there),  or  when  the  congress- 
men  come  home  for  a  visit. 

If  you  have  any  idea  that  petf* 
tions  don't  work,  just  try  one  on 
a  politician  and  be  amazed. 
Your  congressional  representa- 
tive knows  well  that  those 
signatures  are  votes  . , ,  the 
things  he  has  devoted  his  life  to 
getting,  at  almost  any  cost^  If 
getting  the  vote  of  you  and  your 
friends  means  bisecting  the 
FCC,  then  the  FCC  will  get 
bisected. 

WE  CAN  SELF  GOVERN 

Yes,  I  know  alt  about  the 
crazies.  We've  always  had  "em. 
But  one  of  the  reasons  I  never 
miss  a  "Silent  Keys*  column  is 
to  watch  for  my  favorite  bad 
guys  to  make  that  final  honor. 
But  despite  these  mentally 
handicapped  irritations,  the 
mainstream  of  amateur  radio 
manages  to  progress  . . .  parti- 
cularly when  the  FCC  acts  so 
slowly  that  it  does  not  have  an 
opportunity  to  screw  things  up 
, . .  which*  fortunately,  is  a  lot 
of  the  time. 

In  recent  years,  we  had  the 
transition  from  AM  phone  to 
sideband.  This  was  accom- 
plished by  way  of  a  "gentle* 
men's  agreement"  that  side- 
band would  use  the  top  part  of 
the  20m  band  and  AM  the  lower 
part.  Sideband  gradually  crept 
down  until  there  was  no  AM 
left.  Not  without  skirmishes 
with  Those  Who  Fight  Progress. 
FM  repeaters  also  developed 
reasonably,  when  left  alone. 

In  the  early  days  of  repeaters, 
we  had  wars  between  groups, 
but,  after  a  while,  reason  pre- 
vailed and  the  repeater  groups 
got  together,  forming  coordlna* 
ting  committees  and  repeater 
councils.  By  the  time  the  FCC 
came  along  with  repeater  rules, 
they  were  totally  unneeded.  Re- 
peaters were  about  90%  coor- 
dinated throughout  the  coun- 
try. Most  of  the  wars  had  been 
cooled  and  things  were  rela- 
tively peaceful  One  of  the  last 
things  we  needed  were  those 
repeater  regulations. 

Is  it  possible  that  amateurs 
could  get  together  and  develop 
their  own  rules?  I  think  it  would 
work.  I  think  the  FCC  could  get 
out  of  the  ham  business  com- 
pletely and  amateurs  would  be 
able  to  govern  themselves,  with 
or  without  the  ARRL.  We  could 
agree  on  allocations  for  the  dif* 
ferent  modes,  on  band  plans, 
and  even  on  setting  up  our  own 
licensing  exams.  We  could  also 
do  a  lot  more  to  free  ourselves 
from  problems  brought  on  by 


the  crazies. 

If  we  were  self-governing,  we 
could  call  out-of'line  amateurs 
to  task  and  put  peer  pressure  to 
work.  Repeaters  would  not 
spring  up  without  coordination, 
if  all  of  the  repeater  users  would 
work  together  to  discourage 
this.  Uncoordinated  repeaters 
could  be  forced  to  get  off  the  air 
if  amateurs  would  refuse  to  use 
them.  We  could  take  the  time  to 
get  on  and  announce  our  desire 
that  a  repeater  be  coordinated 
t>efore  being  opened  for  gener* 
al  use. 

It  comes  down  to  this:  democ- 
racy or  dictatorship.  And  ex^ 
cessive  government  regulation 
certainly  does  not  qualify  as 
democracy.  The  rules  we've 
been  getting  from  the  FCC 
could  even  be  challenged  in 
court — if  we  had  an  organiza- 
tion with  the  money  and  the 
guts  to  do  it.  Lacking  any  such, 
it  Is  up  to  us  as  individuals  to 
fight  the  only  way  we  can , . , 
with  letters  to  congress,  letters 
to  the  Commissioners,  with 
group  actions  through  our 
clubs,  and  with  releases  to  the 
papers  and  media.  Yes,  I'm 
preaching  revolution  against 
the  FCC,  using  the  tools  which 
we  know  work  and  which  are 
within  the  laws  of  our  country. 

WASTING  TIME 

Somewhere  on  my  desk  is  a 
letter  from  a  reader  who  says 
he  has  been  trying  to  learn 
Morse  code  since  1914.  Now  he 
has  bought  my  code  tapes  and 
hopes  this  will  make  the  differ- 
ence. It  won't. 

The  only  way  IVe  found  to 
get  things  done  is  go  ahead  and 
do  them,  whether  I  like  it  or  not. 
Buying  a  code  tape  and  putting 
it  in  a  drawer  is  not  going  to  do 
much,  obviously.  Even  going  to 
the  extent  of  putting  it  under 
your  pillow  for  mental  assimila- 
tion will  not  increase  code 
speed.  Sure,  my  tapes  make  it 
easier  to  learn  the  code  than 
any  other  way,  but  only  If  you 
take  the  time  to  use  them. 

Fifteen  or  twenty  minutes  a 
day  Is  not  much  to  spend  on 
something  as  valuable  and  fun 
as  a  ham  ticket.  When  you  get 
up  from  some  stupid  television 
show  you've  been  watching, 
ponder,  if  you  will,  on  how 
much  value  this  is  going  to 
have  for  you  ten  years  hence. 
Heil,  you  woni  remember  the 
dumb  thing  very  clearly  next 
week,  unless  you  go  back  under 
hypnotic  regression.  By  next 
year,  you'll  be  able  to  watch  the 
rerun  and  wonder  if  you  saw 
that  particular  episode  during 
the  first  run. 

As  a  registered  procrasti- 
nator,  I  feel  free  to  pass  along 
gratuitous  advice  on  getting 
things  done.  If  I  hadn't  done  ex- 
actly the  same  thing  with  the 
code,  I  would  have  had  my  ham 
ticket  a  couple  of  years  earlier 


than  I  did.  Two  years  of 
precious  ham  time  was  wasted 
because  I  wouldn't  spend  a  few 
hours  practicing  the  code. 

Let's  be  honest  for  a  moment. 
How  many  things  that  you  con- 
sider important  have  you  done 
In  your  life  which  didnH  take  a 
lot  of  time  and  trouble?  I  can't 
think  of  anything  Tm  proud  of 
which  didn't  take  a  good  deal  of 
effort  and  determination.  Now, 
how  about  getting  going  on 
your  code? 

MAKING  MONEY 

Every  now  and  then,  a  ham 
says  that  he  really  can't  afford 
to  buy  a  subscription  to  73 
because  he  doesn't  have  the 
money.  With  all  of  the  oppor- 
tunities there  are  to  make 
money,  this  is  almost  beyond 
understanding.  HelTs  bells!  All 
it  takes  is  the  gumption  to  actu- 
ally  do  some  of  the  things 
which  are  obvious  to  us  all. 

Some  years  ago, !  suggested 
that  hams  were  ideally  suited 
to  getting  into  the  security 
business.  Several  dozen  read- 
ers took  me  up  on  that  and  I've 
had  letters  from  many  of  them 
saying  that  they  tried  it  and 
have  done  splendidly.  It's  cer- 
tainly easy  to  get  started,  with 
several  firms  catering  to  your 
security  supply  needs  with 
mail-order  catalogs  (such  as 
Mountain  West  Alarm  Supply, 
Box  10780,  Phoenix  AZ  85064; 
Emel  Electronics,  Box  146, 
Sheffield  MA  01257;  Ellin  Alarm, 
161  Bonad  Road,  Chestnut  Hill 
MA  02167). 

Businesses  which  can  be  run 
in  spare  time  are  great  and  they 
can  be  expanded  to  take  over 
full  time  if  they  are  more  profit- 
able than  the  old  button  factory. 

Another  great  spare-time 
possibility  is  distributing  mag- 
azines and  books.  There  are 
thousands  of  smaller  maga- 
zines which  are  looking  desper- 
ately for  help  with  this.  Our  ex- 
periments with  local  newsstand 
distribution  of  73  and  Kilobaud 
indicate  that  If  the  magazines 
are  on  display,  they  will  sell. 
Unfortunately,  most  of  the 
magazine  wholesalers  don't 
want  to  be  bothered  with  small 
circulation  magazines,  so  they 
won't  deal  with  publishers.  This 
Is  an  opening  for  spare-time 
money-making.  Just  in  the 
town  of  Peterborough  (4500),  an 
area  representative  can  make 
about  S25  per  months  with  one 
afternoon's  work. 

Our  area  rep  program  has 
shown  that  reps  in  many  areas 
are  able  to  make  $300  or  more  a 
month  with  one  or  two  days' 
work.  That  will  buy  a  lot  of  mag- 
azine subscriptions,  and  could 
even  build  up  your  ham  shack 
pretty  fast.  Contact  our  Market- 
ing Manager,  Dan  Savage,  and 
find  out  if  your  area  is  available 
for  representation.  You*d  repre- 
sent 73  and  Kilobaud  for  sales 


on  newsstands,  radio  and  com* 
puter  store  counters,  book- 
stores, hamfests,  computer- 
fests,  etc.  Some  reps  have 
made  over  $1000  in  one  week- 
end at  hamfests! 

With  amateur  radio  equip- 
ment sales  growing  by  leaps 
and  bounds,  you  might  be  able 
to  work  part-time  in  a  local  ra- 
dio store,  managing  their  ham 
department.  Almost  e'^ery  ham 
store  has  a  desperate  need  for 
part-time  help  in  servicing,  too, 
if  you're  handy  at  that. 

There  are  so  many  money- 
making  opportunities  in  micro- 
computing that  it  is  difficult  to 
even  suggest  where  to  start. 
One  thif^g  is  for  sure:  You 
should  get  your  feet  wet  with 
one  of  the  lower  cost  systems 
such  as  the  KIM.  These  are  ex- 
pandable, and  you'll  end  up 
understanding  the  things  which 
will  be  of  value  to  you  in  the 
long  run... both  in  hardwace 
and  software.  Teenagers  are 
having  a  ball  with  this  stuff,  so 
it  doesn't  take  a  scientist  to 
catch  on. 

In  computing,  people  are 
making  money  by  manufacture 
rng,  by  opening  computer 
stores,  by  servicing,  and  there 
is  a  big  future  in  writing  pro- 
grams for  the  more  popular  sys^ 
tems.  Programmers  may  even* 
tualty  be  the  highest  paid  peo- 
ple in  the  business.  One  single 
program  could  easily  bring  in 
over  $1  million  in  royalties  as 
this  field  gets  going. 

If  you  put  off  doing  things 
like  this,  life  can  slip  away  from 
you  before  you  realize  it,  if 
you've  got  plenty  of  money  and 
are  Jiving  the  life  you  like,  then 
you're  all  set.  But,  if  you  have  to 
worry  about  how  much  that 
new  rig  from  Icom  is  going  to 
cost,  or  whether  you  can  afford 
to  buy  a  new  tower,  or  go  on  a 
DXpedition  to  Bonaire,  then  get 
the  juices  running  and  get  into 
action. 

You  don't  have  to  run  with  my 
ideas  .  . .  you  can  think  up  your 
own.  Once  you  start  thinking  in 
these  terms,  the  opportunities 
are  ail  around  you, 

MARCH  WINNER 

Solar  power  is  in  the  fore- 
front of  the  news  these  days,  a 
fact  somewhat  reflected  by  the 
overwhelming  vote  for  **The 
Solar-Powered  Ham  Station" 
as  the  best  article  in  our  March 
issue.  Thanks  for  author  Brian 
Kassel  W5VBO"s  Si 00  check 
from  73  should  go  to  the  many 
people  who  cast  reader  service 
card  ballots  in  favor  of  his 
article. 

Speaking  of  the  sun,  we  hope 
that  Brian  will  consider  spend- 
ing a  little  of  his  loot  for  The 
Propagation  Wizard's  Hand- 
book,  written  by  our  own  John 
Nelson  (73  Inc.,  $6.95). 
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RADAR  AND  RAPE 


Along  with  my  order  for  back 
Issues,  I  would  like  to  com- 
mend you  on  a  fine  magazine. 

Besides  the  large  number  of 
practical  articles  by  genuine 
electronics  enthusiasts,  the 
latest  series  of  articles  on  the 
10  GHz  band  has  prompted  this 
tetter. 

As  I  received  the  May  issue 
today,  I  was  pleasantly  sur- 
prised to  find  the  long  awaited 
article  (by  John  Franke)  on 
countermeasures  to  police 
radar.  As  you  may  know,  police 
use  of  radar  in  Ohio  has  been 
carried  to  the  extreme.  This  has 
made  the  investment  in  anti- 
radar  equipment  a  very  prac- 
tical move. 

Please  continue  your  policy 
of  numerous  and  varied  articles 
on  new  ideas  in  all  phases  of 
electronics. 

Michael  Nfklas 
Columbus  OH 

I  just  finished  reading  "Can 
Hams  Counter  Police  Radar?" 
by  John  M.  Franke  WA4WDL. 

I  am  anxiously  awaiting  your 
next  articles  on  "How  to  Con- 
duct a  Successful  Murder  and 
Not  Get  Caught;'  "Rape  In  One 
Easy  Lesson  and  Not  Have  a 
Worry,"  and  "How  To  Hold  Up  a 
Bank  and  Never  Get  Caught." 
Of  course,  they  will  all  have 
your  approval 

Frankly,  the  article  by  Franke 
stinks  and  your  approval  brings 
73  Magazine  to  a  new  low. 

You  can  argue  tlU  hell  freezes 
over  about  the  so-called  possi- 
ble damages  of  microwaves. 
But  until  the  laws  are  changed, 
if  3  stMl  the  law,  and  contrived 
disregard  tor  the  law  by  writers 
like  Franke  and  your  approval 
add  one  more  straw  to  breaking 
the  American  idea  of  law  and 
order. 

There  would  be  no  need  for 
police  radar  it  the  driving  public 
obeyed  the  55  mph  limit.  That 
includes  the  trucker,  the  hot 
rodder,  me  and  you,  and  all  the 
rest  who  have  a  lead  foot, 

73 can  certainly  do  much  bet- 
ter than  Franke's  article. 

Col.  W.  T,  McAnlnch  W4MA 
Falls  Church  VA 

I  find  it  hard  to  believe  that  73 
Magazine  would  publish  an  ar- 
ticle like  **Can  Hams  Counter 
Police  Radar?"  To  me,  a  ham 
radio  maga2lne  Is  about  ham 


radio!  In  Mr,  Franke's  articiep 
he  has  four  methods  of  decep- 
tion. Each  of  his  four  "methods" 
Is  a  lamming  system.  So  when 
did  ham  operators  become  in- 
terested in  jamming?  1  person- 
ally would  not  like  to  be  known 
as  one  of  those  ham  jamming 
stations! 

Most  hams,  1  believe,  try  to 
do  things  the  legal  way.  That's 
why  we  hams  are  hams,  not  DX 
CBers! 

There  is  no  reason  for  a  ham 
to  ever  need  a  radar  jamming 
device  if  he  does  not  break  any 
speed  laws,  which  is  what  it 
boils  down  to  Jf  a  ham  needs  to 
jam  radar,  he  Is  probably  break- 
ing the  law.  And  hams  do  not 
need  an  Image  of  lawbreaklng. 

If  a  person  needs  to  jam  or 
get  "Smokey  reports,"  let  him 
get  on  11  meters.  Do  not  use 
the  image  of  ham  radio  to  pret* 
ty  up  these  actions. 

So  leave  the  radar  detectors 
and  jamming  systems  out  of 
ham  radio.  They  have  nothing 
to  do  with  radio  as  an  art! 

Victor  Curtis  "HkVfm 
Oxon  HIIIMD 

The  article  in  the  May  issue 
of  73,  "Can  Hams  Counter 
Police  Radar?*\  proves  that  an- 
archy Is  alive  and  well  In  the 
United  States.  Never  have  I 
seen  a  more  needless  article 
published  in  the  pages  of  your 
fine  magazine*  The  author, 
John  M.  Franke,  In  his  state- 
ment that  there  is  a  growing  in- 
terest among  the  ham  com- 
munity in  jamming  police  radar, 
makes  a  general  assumption 
which  I  have  yet  to  encounter* 
At  last  count,  the  proper  way  to 
change  an  alleged  unfair, 
dangerous,  or  unpopular  law 
was  by  the  democratic  process 
of  the  vote,  not  by  the  open  ad- 
vocation of  disobedience,  tt 
comes  as  a  considerable  sur- 
prise to  me  that  the  editor  of  73 
would  show  such  a  lack  of 
regard  for  the  principles  that 
make  a  democracy  great.  As  to 
the  author's  question  of  the 
legal  ramifications,  it  does  not 
take  a  lawyer  to  observe  that  ha 
Is  in  violation  of  not  only  pari 
97,  subpart  E  (Prohibited  Prac- 
tices and  Administrative  Sanc- 
tions) with  regard  to  uniden- 
tified communications  and  in- 
terference, but  he  is  also  prob- 
ably  in  violation  of  the  various 
laws  regarding  the  willful  in- 
terfence  of  a  policeman  In  the 
performance  of  his  duty.  And 
the  author  is  most  certainly  in 


violation  of  using  a  car  marked 
*'for  official  use  only/'  as  pic- 
tured in  the  article,  for  an  ob- 
viously personal  matter.  I 
would  hope  that  in  the  future  73 
would  concentrate  more  on  the 
quality  of  the  articles  pre* 
sented  and  less  on  the  quantity. 

Thomas  E,  Verkter 
PMrta  IL 

Police  radar  jammer? 

Telephone  "blue  box,''  with 
national  news  coverage? 

Calling  IRS  "bastards'*  In 
print? 

Non-amateur  computer  and 
airplane  columns? 

And  you  expect  me  to  renew? 

This  magazine  has  done 
more  to  harm  amateur  radio 
than  any  other  source, 

Steve  Noil  WA6EJ0 
Ventura  CA 

I  am  writing  this  lettsr  in  ref- 
erence to  your  article  on  police 
radar  jamming.  May,  1978. 
issue,  pages  30-82. 

I  wish  to  preface  my  letter  by 
telling  you  that  I  am  a  Kentucky 
State  Police  Trooper  and  a 
licensed  Technician  class 
amateur. 

I  am  somewhat  amazed  that 
your  fine  magazine  would  pub- 
lish an  article  that  I  conclude  is 
not  an  eKercise  in  electronics, 
but  an  open  statement  that  our 
national  55  miles  per  hour 
speed  limit  should  be  ignored.  I 
do  not  wish  to  quote  morbid 
statistics  that  show  a  decrease 
in  highway  deaths  after  the  im- 
position of  the  55  mph  law,  nor 
that  the  deaths  have  steadily 
risen  since  the  CB  boom,  after 
the  truck  strike  of  1973,  But 
these  are  fact,  though  there 
may  be  other  factors  to  con- 
sider. Ideally,  we  would  need  no 
laws,  radar,  or  police  for  that 
matter,  but  we  have  shown  we 
must  be  controlled  to  some  ex- 
tent. 

I  speak  for  myself  and  not  the 
Kentucky  State  Police,  in  Ken* 
tucky.  we  enforce  the  speed 
law  because  it  is  the  law  and 
tiecause  we  care  about  the  peo- 
ple who  travel  our  highways. 
We  enforce  the  law  with  a 
degree  of  flexibility  to  allow  for 
speedometer  error,  although 
this  is  not  a  written  rule. 

I  would  suggest  that  if  we  as 
drivers  do  not  want  the  55  mph 
speed  limit,  we  change  It.  The 
money  spent  on  radar  detec- 
tors, CB  radios,  etc-,  could  be 
spent  to  organize  and  influence 
Congress  to  repeal  this  taw. 

I  would  suggest,  even  though 
I  have  not  researched  this  mat- 
ter, that  Intentional  interfer- 
ence with  a  licensed  frequency 
may  be  illegal.  All  our  radars 
are  FCC  licensed  to  operate  on 
an  assigned  frequency  and  are 
checked  to  make  sure  they  are 
maintained  on  frequency. 

In  closing,  let  me  state  that  I 
enjoy  your  magazine,  but  feel 


that  this  type  of  article  does  not 
need  to  be  part  of  it. 

M.  G.  Stevens  WA4SUV 
Olive  Hill  K¥ 

In  the  May,  197S,  issue  of 
your  magazine,  you  published 
an  article  by  John  Franke 
WA4WDL  of  Norfolk,  Virginia, 
This  article  encouraged  the  act 
of,  and  explained  a  procedure 
for,  jamming  radar  devices 
used  fay  law  enforcement  of- 
ficials to  detect  speed  limit 
violations. 

Mr.  Franke  indicates  in  this 
article  that  his  Idea  does  not 
violate  FCC  rules,  since  the 
transmitter  operates  within  as- 
signed  amateur  frequencies. 
He  therefore  concludes  that  an 
amateur's  license  Is  not  in 
jeopardy  for  using  such  a 
device. 

Mr.  Franke  obivously  has  not 
read  the  regulation  governing 
amateur  radio  operation.  Such 
a  device  is  in  direct  violation  of 
at  least  two  of  the  paragraphs 
found  in  Subpart  E  of  the  U,  S, 
Rules  and  Regulations. 
Paragraph   97,116:  "The 
transmission  of  radio  com- 
munication  or  messages 
by  an  amateur  radio  station 
for  any  purpose,  or  in  con- 
nection with  any  activity, 
which  is  contrary  to  Feder* 
aU  Statet  or  local  law  is  pro^ 
hibited." 

Paragraph  97.125:  "No  li- 
censed rad  io  operator  shal  I 
willfully  or  maliciously  in- 
terfere with  or  cause  inter- 
ference to  any  radio  com- 
munication or  signal/' 

Your  magazine  states:  '*73 
takes  no  stand  in  the  develop- 
ing warfare  between  police 
radar  and  hams  interested  in 
countermeasures.  The  more  we 
read  about  it,  the  more  con- 
vinced we  are  that  police  radar 
should  be  outlawed  .  - ."  The 
last  sentence,  coupled  with  the 
publishing  of  an  article  which 
actively  promotes  illegal  coun- 
termeasures. is  an  obvious 
stand. 

A  responsible  publisher  veri- 
fies the  facts  before  printing. 
Is  73so  uninformed  on  amateur 
rules  and  regulations  that  it  ac- 
cepts without  question  the  al* 
leged  legality  of  such  a  device? 

Your  Ignorance  of  amateur 
regulations  is  inexcusable.  The 
shadow  you  have  cast  over  the 
amateur  fraternity  is  despic- 
able. With  WARC  close  at  hand, 
the  last  thing  amateur  radio 
needs  is  for  a  magazine  such  as 
yours  to  display  regulatory  ig- 
norance and  to  encourage  will- 
ful violation  of  the  law. 

This  censure  was  requested 
by  and  unanimously  approved 
by  the  membership  at  the  May 
meeting  of  the  Triangle  Ama- 

ComlnuBd  on  page  4  f 
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ICOM's  IC-211  maximizes  band  coverage,  speed,  performance  and  convenience  like  no  other  transceiv- 
er in  the  2  meter  world.  This  Maximizer's  singfe-knob  dial  provides  ail  4  MHz  in  a  flash,  right  to  your  single 
fingertip!  The  IC-211  maximizes  read -out  speed  with  positively  no  time  lag  or  backlash  In  display  sta- 
bility, even  in  modes  using  100  Hz  steps*  The  IC-211 's  freewheeling  dial,  with  its  superb  inertia  clutch,  is  in- 
stantly coordinated  with  the  high  speed,  computer  circuitry  controlled  synthesizer's  seven  digit  read -out 
using  an  optical  chopper.  There  is  absolutely  no  mechanical  connection  between  the  smooth,  bearing 
mounted  flywheel  knob  and  the  two  dual-tracking  VFO's^  which  come  built  into  your  IC<211, 


Single  knob  frequency  delectian:  The 

IC-211  is  synthesized  with  convenient  single 
knob  frequency  selection  over  the  entire  4 
MHz,  No  more  ftissing  with  two  or  more  knobs 
just  to  check  what  is  going  on  around  the 
band.  One  easy  spin  of  the  dial  does  it  all. 

Two  VFO's  built  In:  The  second  VFO,  whifch 
is  an  optional  tack-on  with  most  other  trans- 
ceiverst  is  an  Integral  feature  in  every  IC'211. 

Variable  offset:  Any  offset  from  10  KHz 
through  4  MHz,  in  multiples  of  10  KHz,  can  be 
programmed  with  the  LSI  synthesizer. 


•  Remote  prosramtng:  The  IC-211  LSI  chip 
provides  for  input  of  touch  tone  and  programing 
data  from  an  external  source,  such  as  the 
microprocessor  controlled  accessory  which  will 
also  provide  scan  and  other  functions  (available 
summer  '78).  Computer  control  from  a  PIA 
interface  Is  also  possible  (data  available  on  re- 
quest). 

•  FM  stability  on  SSB  and  CW:  The  IC-211 

synthesis  of  100  Hz  steps  makes  SSB  as  stable 
as  FM*  This  extended  range  of  operation  is 
attracting  many  FM'ers  who  have  been  oper- 
ating on  the  direct  channels  and  have  now 
discovered  SSB. 


The  IC*211  is  the  very  best  and  most  versatile  2  meter  transceiver  made:  that's  alL  For  more  Information  and 
your  own  hands-on  demonstration,  see  your  ICOM  dealer.  While  maximizing  performance,  the  IC*211 
minimizes  Impatience:  yours  is  ready  for  delivery  now* 


Maxlflilitt  tfa*  a*w  r«p««tttr  baad:  botii 
the  1C'211  and  the  lC-24BfBi^3  operate  the 

the  new  FCC  repeater  spectrum  with  no 
modtflcatlan. 

AU  ICOM  radio*  •tffnific«ntlv  «xc««<l  FCC 

specifications  limiting  spurious  emJaslons. 


9»«cinc4tloil«:  n  Fr*queiu;iy  Ct}vm$v;  144,00  lo  MS-00  MHz "   ■  Mudt^y;  SSB  (A3J>,  FM  {VZl  CW  lAlJ  G  Supply  VoftageL 
DC  13 flV  J  15 %:  ACl iTV  i  10% IJ  mn :  1 1 1  Inm^ h ) h 3E4ln;m !»« > « 264 mtmidi D U'eJghE ; &, S  Kl) ~  TX Outpul ;  A3J.  10 W  (PEP>| 
Al  it  Fa,  l{fW  G  S^iuHdus  RndiatfonT  -64  d&  below  Carrier  G  MbErriiplvDne  Empedarvce:  600  Qhms  G  S«ifaJttk<Jtjr:  A3J  &  Al.  0.& 

mltifowolt  10  dB  5  '  N/  N :  F3,  Ct,  6  microvoff  For  20  dB  q  u  i  ctjng  i""!  S  pttr Jou  &  Response  r  -  -60  dB  or  better  G  SsjmthesiMr  Fre^cncv 
Hani?:  144  WlHHi  to  t4e.tKli  MHzC  SyntKeiJzer  Step  Si^ei  lOO  Hi  or  5  Kl  li  im  ^&S.  5  Ulti  for  FM 

SuppFJJ^d  wfth  hniid  held  mbcr-ophi^ne,  AC  cord,  DC  cord,  fusee  scuf  oumpr'e  manuaL 


S  pflridrjirions  nr*  swfrjfcl  to  chanifle  wtthoui  nciijit. 


HF/VHF/UHF  AMATEUR  AND  MAmME  COMMUNICATION  EOUfF'MENf 


OlSTRiSUTED  BY: 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

13256  No  nhrup  Way 
Bellevue.  Wash.  93005 
(206)  747-9020 


ICOM  EAST,  INC, 

Suite  307 

3331  Tower  wood  Drive 

Dallas,  Texas  75234 

(214)620-2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  B.C.  V5P  3Y9 
Canada 
(604)321-1833 


Babert  Baker  WB2GFE 
IB  Windsor  Dn 
Atco  NJ  080O4 


ARRL  STRAIGHT  KEY  NJGHT 

Compfete  rules  in  the  June 
issue  of  QSTi  If  no  changes 
over  last  year's  rules,  contest 
runs  full  24-hour  period,  0000 
GMT  to  2400  GMT  July  4.  Use  a 
straight  key  only!  Suggested 
frequencies  are  60  to  80  kHz  up 
from  bottom  edges  of  80-40-20 
meter  bands  or  tO  kHz  up  from 
bottom  of  NovJce  bands.  Send 
"SKN"  instead  of  RST  during 
QSOs  to  identify  stations  work- 
ing the  contest.  After  the  con- 
test period,  send  a  list  of  the 
stations  worked  plus  your  vote 
for  the  best  "fisi"  heard  {not 
necessarily  worked)  or  most  in- 
teresting QSO-  All  entries 
should  be  addressed  to:  ARRL, 
225  Main  Street,  Newington  CT 
06111. 

10-10  NET  SUMMER 

QSO  PARTY 

Starts:  0000  GMT  July  15 

Ends:  2400  GMT  July  16 

Open  to  all  amateurs,  but 
only  members  are  eligible  for 
awards.  All  contacts  to  be 
made  on  10  meters,  any  mode, 
A  station  may  be  counted  only 
once. 
EXCHANGE: 

Name,  QTH,  10-10  number. 
Be  sure  to  log  date  and  time  of 
each  contact  1 
SCORING: 

1  point  for  each  contact;  add 


1  point  If  with  a  10-10  member 
Maximum  of  2  points  per  con- 
tact; no  multipliers.  Give  name 
of  your  chapter. 
AWARDS: 

1st  and  2nd  place  cer^ 
tificates  to  eacfi  US  dist,  KL7, 
Km,  and  US  Pacific  Island, 
each  VE  dist,  Central  America 
and  Caribbean.  South  America, 
Europe,  Africa  and  S.  Atlantic, 
Asia,  Australia^  New  Zealand, 
and  S.  Pacific. 

ENTRIES: 

Members  only— send  log  In- 
formation to:  Grace  Dunlap 
K5MRU,  Box  13,  Rand  CO 
80743,  no  later  than  August  30. 
Results  will  be  published  in  the 
Not  Fall  Bulletin. 

VHF  SPACE  NET  CONTEST 

Contest  period  is  from 

6  pm  Saturday,  July  15  to 

9  pm  Sunday,  July  16 

YOUR  LOCAL  TIME! 

This  event  commemorates 
the  9th  anniversary  of  Apollo  U, 
man*s  first  landing  and  walk  on 
the  moon,  with  activity  on  50, 
144,  20  MHz,  etc.,  in  all  modes 
except  repeaters. 
EXCHANGE: 

Signal  report  and  zip  code  or 
PO  locations  if  out  of  country, 
SCORiNG: 

Each  contact  is  worth  2 
points.  The  same  station  may 
be   reworked   on   a   different 


July  1-2* 

Seven  Land  QSO  Party 

July  4 

ARRL  Straight  Key  Night 

July  8-9 

lARU  RadiQsport  Competition 

July  15 

Colorado  YL  Field  Day 

July  15-16 

10-10  Net  Summer  QSO  Party 

VHF  Space  Net  Contest 

Colombian  Independence  Day  Contest 

July  22-24 

Rhode  Island  OSO  Party 

July  29-31 

CW  County  Hunters  Contest 

New  Jersey  QSO  Party 

Aug  19>20 

SARTG  Worldwide  RTTY  Contest 

Sept  9-10 

ARRL  VHF  QSO  Party 

Pennsylvania  QSO  Party 

Sept  16-18 

Washington  State  OSO  Party 

Scandinavian  Activity  Contest— CW 

Sept  23-24 

Scandinavian  Activity  Contest— SSB 

Delta  QSO  Party 

Oct  7  8 

VKiZUOceania  OX  Contest— Phone  &  RTTY 

Oct  14-15 

VK/ZL/Oceanla  DX  Contest— CW 

ARRL  CD  Party— CW 

Oct  21-22 

ARRL  CD  Party— Phone 

Nov  4-5 

ARRL  Sweepstakes— CW 

,       Nov  11 

OK  DX  Contest 

Nov  18-19 

ARRL  Sweepstakes— Phone 

Dec  2-3 

ARRL  160  Meter  Contest 

Dec  9-10 

ARRL  10  Meter  Contest 

*  =  described  in  last  Issue 

mode  for  added  2  points,  and 
reworked  again  on  different 
bands  for  additional  2  points. 
Each  different  zip  code  worked 
is  one  multiplier  with  ail  out  of 
country  contacts  using  the  PO 
location  as  a  zip  code.  Scoring 
is  totai  of  ail  OSO  points 
multiplied  by  the  total  of  dif* 
ferent  zip  codes  and  PO  loca- 
tions. 
CATEGORIES: 

Class  1—100  to  500  Watts; 
Class  2—25  to  100  Watts;  Class 
3—5  to  25  Watts;  Class  4—1  to 
5  Watts;  Class  5— CW  only  with 
any  power;  Class  6— XYL  only 
with  any  power;  Class  7— club 
participation. 
AWARDS  AND  ENTRIES: 

Highest  score  In  each 
category  receives  a  trophy 
plaque;  ail  second  and  third 
high  scores  will  receive  a  space 
net  certificate.  Mailing 
deadline  of  logs  is  August  10. 
Mail  all  entries  tor  VHF  Space 
Center,  K4AWS,  Box  15, 
Sumtervllle  FL  33585.  There  will 
t>e  a  special  bonus  surprise  for 
all  stations  working  the  space 
net  center  during  the  contest. 

THE  COLOMBIAN 

INDEPENDENCE  DAY 

CONTEST 

This  activity  commemorates 
the  167th  independence  an- 
niversary and  is  intended  to 
promote  and  Increase  the  DX 
activity  of  HK  radio  amateurs. 
Entry  classifications  Inciude: 
slngl8'0p/single  band,  slngle- 
op/multiband,  and  multi-op^ 
multlband/one  rig.  Band  used 
may  be  any  amateur  band  from 
80  to  10  meters,  phone.  SSB,  or 
CW  modes.  Contest  call  is  "CQ 
HK  CONTEST." 
EXCHANGE: 

BSfT)  plus  3-digtt  serial  QSO 
number,  HK  station*s  RS(T)  and 
HK  prefix. 
SCORfNG: 

Each  HK  QSO  counts  5 
points.  QSOs  with  another  con- 
tinent count  3  points-  QSOs  In 
same  continent  but  different 
country  are  2  points,  and  same 
country  are  1  point  each. 
Multiplier  is  total  number  of  dif- 
ferent countries  worked  on  alt 
bands.  Final  score  is  sum  of 
QSO  points  on  each  band 
multiplied  by  the  sum  of  dif- 
ferent countries  worked  on 
each  band. 

AWARDS: 

Sterling  sliver  cup  trophy  to 
wortd  winner  of  the  contest; 
silver  plates  to  continental  win- 
ners and  class  winners. 
RESTRICTIONS: 

Minimum  of  50  QSOs  must 
be  shown  in  togs  to  be  eligible 


for  any  award.  Only  one  contact 
per  band  with  the  same  station 
will  be  permitted.  No  cross- 
band  or  crossmode  contacts. 
Club  stations  can  onty  take 
part  as  multi-op/muiti- 
band/single  transmitter  class. 
Violation  of  the  regulations  of 
amateur  radio  in  the  country  of 
the  contestants,  or  the  rules  of 
the  contest,  or  taking  credit  for 
incorrect  QSOs  or  multipliers, 
or  duplicate  contacts  in  excess 
of  2%  of  the  total  made,  will  be 
deemed  sufficient  cause  for 
disqualification.  The  LCRA 
Contest  Awards  Committee 
decision  shall  be  final. 
ENTRIES: 

Logs  must  show  date/time  In 
GMT;  keep  separate  log  sheets 
for  each  band.  Enter  country 
only  the  first  time  it  is  con- 
tacted. Each  entry  must  be  ac- 
companied by  a  summary 
sheet  listing  all  scoring  infor- 
mation. All  logs  must  be 
postmarked  no  later  than  Sept 
30  and  mailed  to:  LCRA— Con- 
curso  independencla,  C/O  Con- 
test Committee  Manager,  Apar- 
tado  Postal  584,  Bogota, 
Colombia,  S.A, 

RHODE  ISLAND  QSO  PARTY 

Contest  Periods: 
1700  GMT  Saturday,  July  22  to 

0500  GMT  Sunday,  July  23 

1300  GMT  Sunday,  July  23  to 

0100  GMT  Monday,  July  24 

Sponsored  by  the  East  Bay 
Amateur  Wireless  Association, 
Rl  stations  work  other  Rl  sta- 
tions and  the  rest  of  the 
world— others  work  Rl  only. 
The  same  station  may  be 
worked  once  per  band  and 
mode. 
EXCHANGE: 

RS(T),  QTH— state,  province, 
or  country;  Ri  send  county, 
SCORING: 

Rl  stations  score  2  points  per 
QSO;  Rl  Novice  and  Tech  sta- 
tions score  5  points  per  QSO. 
Others  score  2  points  per  Rl 
QSO  and  5  points  per  QSO  with 
Rl  Novice  or  Tech.  Rl  Novice 
and  Tech  sign  with  /N  or  /T  to 
designate  license  class.  Rl 
multiply  total  QSO  points  by 
the  number  of  Rl  counties, 
states,  provinces,  and  DX  coun- 
tries worked.  Others  multiply 
total  QSO  points  by  the  number 
of  Rl  counties  worked  (5  max.). 
All  stations— score  10  points 
for  QSO  with  multhop  station 
operated  by  club  members 
N1RI. 

FREQUENCIES: 

Phone— 3920,  7260,  14300, 
21360,  28600,  50.3,  145.1 

CW— l&tO,  3550,  3710,  7050, 
7110,    14050,    21050,    21110. 


te 


28050,28110. 

Use  of   FM   simplex   is  en- 
couraged, but  no  repeaters! 
AWARDS: 

Certificates  will  be  awarded 
to  the  top  scoring  station  in 
each  Rl  county,  state,  province, 
and  DX  country;  the  top  scoring 
Novice  and  Technician  station 
in  each  Rl  county  and  state; 
and  the  ARC  in  each  state, 
province,  and  DX  country  that 
submits  the  highest  aggregate 
score  (mln.  3  logs  per  club). 
ENTRIES: 

Logs  must  show  date/time  in 
GMT,  call,  exchange,  band,  and 
mode.  On  a  separate  sheet 
show  name,  call  and  mailing 
address,  club  afliliation,  if  any, 
total  QSO  points,  multiplier, 
claimed  and  final  scores.  Send 
logs  and  summary  postmarked 
no  later  than  Aug.  31  to:  East 
Bay  Amateur  Wireless  Assoc, 
PO  Box  392,  Warren  Rl  02385, 
Include  an  BASE  for  results. 

CW  COUNTY  HUNTERS 

CONTEST 
Starts:  0000  GMT  July  29 
Ends:  0200  GMT  July  31 

The  CW  County  Hunters  Net 
invites  all  amateurs  to  par- 
ticipate in  the  1978  CW  County 
Hunters  Contest  with  all 
mobile  and  portable  operation 
in  less  active  counties  wel- 
comed and  encouraged. 
General  call  is  "CQ  CH."  Sta- 
tions may  be  worlied  once  per 
band  and  again  if  the  station 
has  changed  counties.  Por- 
table/mobile stations  changing 
counties  during  the  contest 
may  repeat  contacts  for  QSO 
points.  Stations  on  county 
Ifnes  give  and  receive  only  one 
QSO  number  per  contact,  but 
each  county  counts  for  a 
multiplier, 
EXCHANGE: 

QSO  number,  category  (P  = 
portable,  U    ^    mobile),  RST, 
state,  province,  or  country,  and 
county  if  US, 
FREQUENCIES: 

3575,  7055,  14070,  21070, 
28070.  It  is  requested  that  only 
P  or  M  category  stations  call 
CO  or  QRZ  on  40  meters  below 
7055  and  on  20  meters  below 
14070,  with  all  stations 
spreading  out  above  those  fre- 
quencies. 
SCORING: 

QSOs  with  fixed  stations 
count  1  point,  portabTe/mobile 
stations  =  3  points;  multiply 
QSO  points  times  number  of  US 
counties  worked  for  final  score. 
Mobiles/portables  calculate 
their  score  on  the  basis  of  total 
contacts  within  a  state. 
AWARDS: 

Certificates  awarded  to 
highest  scores  in  three 
categories:  F— highest  fixed  or 
fixed  portable  In  each  state, 
province,  and  country  with 
IjOOO  or  more  points; 
P— highest  station  operating 
portable  (not  normal  point  of 


RESULTS  OF  THE  10-10  INTERNATIONAL  NET  WINTER 

QSO  PARTY  FEB.  11-12, 1978 


Top  Ten 


W7ZR 

1391/2497 

VE7CMN 

1313/2334 

K7CZ 

1035/1793 

WB7ERF 

924/1651 

VE7CML 

899/1609 

WB6JPY 

870/1583 

WB7BFK 

818/1493 

K7PVZ 

817/1480 

K3LYW 

833/1442 

KOGU 

859/1433 

Top  Ten  Chapters 

CaL  Bay  Area 

1 1 293/21 479 

So.  N.E.  Nutmeg 

11447/21459 

Colorado 

11475/20851 

Gateway 

8748/1 6474 

Sky  Blue  Waters 

7848/14838 

White  House 

7707/14024 

C.ATT. 

6387/11829 

Minute  Man 

4213/7825 

Grand  Canyon 

3646/6477 

King  Salmon 

3378/6101 

5.  WA5JDU 

6.  WB6JPY 

7.  W7ZR 

8.  WB8EDG 

9.  WB9WFZ 
0.  KDGU 

KG6.  KG6JIA 
KM0.  WB40GP/KH6 
KL7.  KL7GRP 


600/1059 
S70/1 583 
1391/2497 
625/1097 
314/565 
859/1433 
949/1196 
432/746 
292/533 


Multi-Op  Stations 
W8WD  808/1351 

W9NIN  617/1077 

VE2DZEA/E3  196/360 

Canadian  and  DX  Leaders 


U.S.  District  Leaders 

1.  W1GUC  509/909 

2.  K9 EGA/2  836/1389 

3.  K3LYW  833/1442 

4.  WB4NDX  605/1025 


VE1. 

VE1ASU 

176/313 

VE2. 

VE2DZ0 

381/641 

VE3. 

VE3IDJ 

166/310 

VE4. 

VE40Y 

300/561 

VE5, 

VE5QY 

205/373 

VE6. 

VE6ATT 

246/441 

VE7. 

VE7CMN 

1313/2334 

Gen,  America 

TI2NA 

588/1056 

So.  America 

LU7FAQ 

163/386 

Europe 

DK5UG 

219/410 

Africa 

EL2AK 

74/138 

Asia 

JA3X0G 

215/401 

ZL-VK 

ZL3SW 

144/269 

operation)  with  1,000  or  more 
points;  M— highest  mobile  in 
each  state  operating  from  3  or 
more  counties  with  a  minimum 
of  10  QSOs  per  county. 

Trophies  to  highest  single- 
operator  station  in  categories  P 
and  M  In  the  USA.  Additionaf 
awards  where  deemed  ap- 
propriate, 
ENTRIES: 

Logs  must  show  category, 
date/time  in  GIV1T,  station 
worked,  exchanges,  band,  QSO 
pts,  location,  and  claimed 
score.  Ail  entries  with  100  or 
more  QSOs  must  include  a 
check  sheet  of  counties 
worked  or  be  disqualified  from 
receiving  awards.  Enclose  a 
large  SASE  if  results  are 
desired.  Logs  must  be  post- 
marked by  Sept.  1  and  sent  to: 
CW  County  Hunters  Net,  c/o 
Jeffrey  P.  Bechner  W9MSE,  673 
Bruce  St,,  Fond  du  Lac  Wi 
54935. 

NEW  JERSEY  QSO  PARTY 

Contest  Periods: 

2000  GMT  Saturday,  July  29  to 

0700  GMT  Sunday,  July  30 

1300  GMT  Sunday,  July  30  to 

0200  GMT  Monday,  July  31 

(Please  note  the  date  change 

from  the  original  announced 

weekend) 
Sponsored  again  by  the 
Englewood  ARA,  all  amateurs 
the  world  over  are  invited  to 
take  part  in  the  19th  annual 
event.  Phone  and  CW  are  con- 
sidered  the  same  contest.  A 


station  may  be  contacted  once 
on  each  band;  phone  and  CW 
considered  separate  bands, 
but  CW  contacts  may  not  be 
made  in  phone  band  segments, 
NJ  stations  may  work  other  NJ 
stations.  General  call  is  *'CQ 
NJ"  and  NJ  stations  are  re- 
quested to  identify  themselves 
by  signing  ^'DE  NJ."  Stations 
planning  active  participation  in 
NJ  are  requested  to  advise  the 
EARA  by  July  8  of  their  inten- 
tions so  that  plans  can  be  made 
for  full  coverage  from  all  coun- 
ties. Portable  and  mobile 
operation  is  encouraged, 
EXCHANGE: 

RS(T),    QSO    number   and 
ARRL  section  or  country,  NJ 
county  for  NJ  stations. 
FREQUENCIES: 

1610,  3535,  3905,  7035,  7135, 
7235,  14035,  14280,  21100, 
21355,  28100,  28600,  50-50.5, 
and  144-146.  Suggest  phone  ac- 
tivity on  the  even  hours,  15 
meters  on  the  odd  hours  (1^00 
to  2100  GMT),  160  meters  at 
0500  GMT. 
SCORING: 

Out-of-state  stations  mul- 
tiply number  of  QSOs  with  NJ 
stations  times  the  number  of 
NJ  counties  worked  (21  max,), 
NJ  stations:  W-K/VE-VO  count 
1  point,  DX  count  3  points  per 
QSO.  Multiply  total  number  of 
QSO  points  times  the  number 
of  ARRL  sections  (including 
NNJ  and  SNJ— max,  75).  KP4, 
KH6,  KL7,  K25,  etc.,  count  as 
3-point  DX  contacts  and  as  sec- 
tion multipliers. 


AWARDS: 

Certificates  will  be  awarded 
to  the  first  place  station  in  each 
NJ  county,  ARRL  section,  and 
country.  In  addition,  a  second 
place  certificate  will  be  award- 
ed when  4  or  more  logs  are 
received.  Novice  and  Tech- 
nician certificates  will  be 
awarded  as  well. 
ENTRIES: 

Logs  must  show  GMT  date 
and  time,  band,  mode,  and  be 
received  not  later  than  Aug.  26. 
The  first  contact  for  each 
claimed  multiplier  must  be  in- 
dicated and  numbered  and  a 
checklist  of  contacts  and 
multipliers  should  be  included. 
Multi-op  stations  should  be 
noted  and  calls  of  participating 
operators  listed.  Logs  and  com- 
ments should  be  sent  to: 
Englewood  ARA^  Inc.,  PO  Box 
528,  Englewood  NJ  07631.  A 
size  #10  SASE  should  be  in- 
cluded for  results. 

COLORADO  YLs  SYLVER 
DOLLAR  AWARD 

Contact  and  QSL  5  Colorado 
YL  members;  DX  only  need  3. 
Award  has  pictures  of  station 
worl<ed  with  endorsement 
credit  and  pictures  for  addi- 
tional contacts.  Send  list  of 
contacts  made  and  QSLed 
showing  log  data  along  with 
50(p;  DX  send  2  IRCs.  For  en- 
dorsements, send  as  above 
with  lOtp  and  SASE.  Mail  to  Club 
Station  Trustee,  WADESM, 
15715  N.  107th,  Longmont  CO 
80501, 
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Looking  M/est 


Bfff  Pasternak  WA6tTF 
24S54-C  NewhatI  Ave. 
Newhail  CA  91321 

SUN  DAY  IN  THE  SOUTHLAND 

How  did  you  celebrate  Sun 
Day?  A  number  o1  Los  Angeles 
area  amateurs  went  all  out  to 
make  Sun  Day  in  L.A.  one  to  be 
remembered.  The  WR6AUG 
Solar  Power  Amateur  Radio 
Repeater  Group,  the  Canyon 
Repeater  Associationj  and  a 
number  of  other  area  amateurs 
joined  forces,  and  through  their 
efforts  Los  Angeles  Mayor  Tom 
Bradley  was  treated  to  his  first 
solar-powered  autopatch 
telephone  conversations. 

The  ^dea  of  demonstrating  a 
solar-powered  amateur  radio 
telephone  fink  was  conceived 
by  the  Atlantic  Richfield  Solar 
Technology  Company  and  the 
WR6AUG  Solar  Power  Amateur 
Radio  Repeater  Group,  For  the 
demonstration,  Atlantic 
Richfield  provided  the  solar 
panels,  Pacesetter  Systems, 
Inc.,  provided  all  necessary 
electronic  test  equipment,  and 
the  Canyon  Repeater  Associ- 
ation of  Sylmar,  California, 
made  available  the  WR6AWQ 
220  MHz  autopatch  repeater. 
WR6AWQ  Is  located  atop  a 
"bump"  known  as  Loop 
Canyon  Summit  (4500'  plus) 
and  has  the  ability  to  reach 
almost  anywhere.  This  ability 
was  to  be  well  tested  during  the 
Sun  Day  demonstration. 

The  plan  seemed  simple 
enough.  Two  telephone  calls 
were  to  be  placed  which  would 
permit  Mayor  Bradley  to  speak 
with  Deputy  Secretary  of 
Energy  John  OTeary  and  Con- 
gressman Ryan,  Chairman  of 
the  Congressional  Sub- 
committee on  Energy  and 
Energy  Resources,  both  in 
Washington  DC.  To  be  sure  that 
the  demonstration  could  take 
place,  a  test  run  was  made  on 
the  Monday  prior  to  the  actual 
event  by  WR6AUG  trustee  Dr> 
Joseph  Schuiman  K6BWA.  For 
the  test,  a  220  MHz  Witson 
hand-held  was  fitted  to  an  ex- 
ternal  Larsen  5/8'Wave  anten- 
na. All  seemed  to  work  well, 
Looked  like  a  snap,  according 
to  Joe.  Then,  on  Tuesday 
evening  when  a  full  duplex  test 
involving  the  public  address 
system  was  attempted,  the 
fickle  finger  of  fate  struck.  The 
"path"  from  downtown  LA  at 
the  park  across  from  City  HafI 
to  Loop  Canyon  Summit  had 
gone  sour.  While  the  repeater 
was  only  about  25  miles  from 
the  demonstration  site,  rf  in 
both  directions  had  to  cross 
some  rugged  terrain  which  in- 
cluded a  few  "bumps"  that  cast 
rf  shadows  of  the  worst  ki  nd.  To 


remedy  this  situation,  two 
steps  were  taken.  First,  Jim 
Hendershot  WA6VQP,  trustee 
of  WR6AWQ,  drove  up  to  the 
Loop  Canyon  site  at  a  bit  past 
midnight  and  disabled  AWQ's 
final  power  amplifief.  This  was 
to  minimize  any  desensiti* 
zation  to  the  repeater's 
receiver.  Secondly,  the 
Wilson/Larsen  combo  was 
replaced  by  a  Midland  13-509 
10-Watt  radio  and  an 
11-element  Hy-Gain  beam. 
Another  13-509  was  jeeped 
(wired  directly)  to  the  PA 
system  so  that  both  sides  of 
the  conversation  coutd  be 
heard  at  once  by  the  spectators 
. . .  full  duplex! 

To  add  to  ail  the  rest  of  the 
problems,  when  Sun  Day 
morning  came,  it  brought  with 
it  a  distinct  lack  of  California's 
most  notable  commodity, 
sunlight.  Lou  WA6EPD,  Roy 
W6TSI,  and  Norm  WB6DGF 
formed  an  instant  antenna- 
pointing  committee,  and  after  a 
number  of  tests  found  a  way  to 
make  the  path  cooperate. 
Somehow  It  all  came  together, 
and  at  the  appointed  hour  the 
calls  were  placed  through  the 
WR6AWQ  autopatch  from  a 
Midland  13-509  at  LA  City  Hall 
Pari<  operating  off  power  pro- 
vided  by  Mother  Nature  herself. 

It  should  also  be  mentioned 
that  there  were  contingency 
plans  Just  in  case  the  path  to 
Loop  Canyon  had  gone  com- 
pletely out.  Both  the  WR6AYY 
and  WR6ABC  repeaters, 
located  Jn  the  nearby 
Hollywood  hills,  were  on 
^^standby  alert."  While  their 
facilities  were  not  needed  as  it 
turned  out,  it  was  comforting 
for  all  to  know  that  they  were 
there  just  in  case.  AWQ,  at  a  far 
greater  distance  and  with  its 
circularly-polarized  antenna  ar- 
ray, came  through  and  made 
the  overall  demonstration  far 
more  dramatic,  but  none  of  this 
would  have  happened  at  all  had 
not  a  group  of  amateurs  from 
many  repeaters  gotten  to- 
gether and  worked  as  a  team  to 
make  everything  tick  like  a  well- 
oiled  clock.  The  Mayor  was 
happy,  the  people  In 
Washington  were  happy,  and 
once  again  amateurs  had 
proved  that  anything  could  be 
done, 

THANK  YOU,  OTTO; 
WELCOME,  DENNIS 

On  or  about  June  1,  1978, 
Otto  Arnosht  WA6RMX  will 
step  down  from  the  post  of 
SCRA  Two  Meter  Technical 
Committee  chairman,  one 
which  he  has  held  for  the  past 
year  and  a  half.  As  a  research 
psychologist,  Otto  brought  a 


VHF-yHF  CQQRDiriATrOff  AffD  TECHNICAL  SYMPOSIUM 

TENTATIVE    AGFMDA 
I.    im'RODUCTORT  SESSION:    Bob  Buaas ,    9:00  to   10; 00  AM    September   33.1979 

A.    WelcoiaitiR 

B<  Introduction  of  special  guests  and 

Session  leaders. 
C.  Overlriew  of  the  sessions  that  wiXl  b<* 

runnlni^  coti-cutrently  thTOuEhout  the  day 

Club, 


II,  BREAK:    Coffee  aiKJ   snacks  provided  by 

10; 00   to   10:20 

III,  PARALLEL  SESSIONS   RUMMING  UNTIL  LlHICIl   AND  AFTER  LUKCH  to  4:30  PM 


Chaired  by  Bob  Thornbti r g: 

A,  Rdpeatof  T&chLnigues 

1)  Circular  Polarization 

2)  Beeps  for  re-set 

3)  Hi/Low  beeps 

4)  Semi  tone  squelch 

S.  Specialized:  FTTV,  ATV, 
Sideband,  etc. 

B,  Rg|>ea,ter  User  Control 

1)  floN^n  vs  Closed  Pep  eaters 

2)  Open  PL 

3)  Jammiujsr^    Biia   LanfruaK^Cj 
Offensive  interjettions- ' 

43    Weatlink 

5)  Autopatch  Control 

C,  Bgmqte  Control  TGohniqueg 

1)  CACTUS:   VThatt    is   it? 

2)  Telemetry 

3)  HP  Tranceivers/i^nteniiiLE 
4^  Simplex  Autopatch 

5>   Microprotesfier  Control 

D^    AdvnTiceB^  in  nT  TechRiqueis 

X)   T-fiunta 

2)  CoTnmercial  utiltg 

3)  Amateur  t>ullt  units 
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etc. 
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1)  Amateur  -^  DFinR 
2>   Pefl;!-  Pressure 
3)   PCC 

I>,    LookiHE  nt   Sp&ctrum  ManaEemeat 

1)   Present  uses  of   spectrum 
3)   How  could  api^ctruni  space  be 

better  conserved? 
3>   Lookin(t  10  years  ahead 

KOfJ-HELAY  COMMUNICATIONS  SESSION 
Ci3aire<it  bjr  Lou  Anxiaux 

A.  Simplex :  Sideband  tx.   7M 

B,  EXOTIC  MODES;    E?fE ,   OSCAR,    ATV, 


RTTY,    CPITUTERS 

new  dimension  to  the  world  of 
voluntary  frequency  coordina- 
tion: knowledge  of  the  science 
of  people.  Otto  has  become 
known  as  the  "peace  maimer" 
around  these  parts,  and  in  the 
time  he  has  served  as  chairman, 
he  has  never  had  a  problem  for 
which  he  and  his  commTttee 
could  not  find  a  solution.  Otto 
will  be  missed  by  many  of  us 
who  have  learned  much  by 
watching  him.  He  resigned  in 
order  to  attend  to  other  press- 
ing matters  outside  amateur 
radio.  He  will  be  missed.  The 
SCRA  has  announced  that  Den- 
nis RomackWA60Y!  will  be  the 
new  Two  Meter  Technical  Com* 
mittee  chairman.  Dennis  is 
from  San  Diego  and  is  best 
known  in  amateur  circles  as 
Marketing  Vice  President  of 
DSL  Dennis  has  in  the  past 
served  on  the  Board  of  Direc- 
tors for  the  San  Diego  Amateur 
Repeater  Association  (SAN- 


DRA), and  is  currently  presi- 
dent of  the  220  Club  of  San 
Diego,  one  of  the  nation's 
largest  organizations  ded- 
icated to  furthering  the 
development  of  220  MHz.  LW 
joins  with  the  rest  of  the  south- 
ern California  amateur  com- 
munity In  welcoming  Dennfs  to 
his  new  post. 

THE  BIG  MEETING 

I  recently  promised  that  as 
soon  as  a  tentative  agenda  for 
the  September  23,  1978, 
National  Voluntary  Coordina- 
tion, Band  Planning,  and 
Technical  Advances  Semi  nar  i  n 
San  Diego  was  available,  \ 
would  bring  it  to  you.  If,  after 
reading  it,  you  wish  to  take 
part,  drop  a  note  to  SCRA,  PO 
Box  2606,  Culver  City  CA  90230, 
for  a  complete  information 
packet  on  the  meeting  and  the 
convention  it  is  a  part  of,  Hope 
to  see  you  In  San  Diego, 


Ham  Help 


I'm  Interested  in  hooking  up 
a  low-frequency  multlband  an- 
tenna that  operates  efficientfy 
and  effectively  on  a  motor 
home,  I  would  like  the  system 
to  be  usabfe,  if  possible,  while 
In  motion.  Any  help  would  be 
appreciated. 

Jamas  V.  Devllbiss  WA3FUJ 

915  Pine  Ave. 
Frederick  MD  21 701 

Can   anyone   loan   (to   be 


copied  and  returned,  with 
postage  paid  both  ways  by  me) 
an  instruction  book  and/or 
schematics  for  a  Knight  T-60 
transmitter  and  a  Heathkit  HR- 
10B  receiver?  Any  help 
concerning  the  loading  of  the 
Knight  T^60,  which  is  equipped 
with  a  relative  power  meter,  will 
be  especially  appreciated- 

Edwin  R.  Lappl  WD4L00 

109  Lynn  Drive 

Carrboro  NO  27510 
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think  of  yourself  as  an 

antenna  expe 

~you  select  your  components! 
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Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 


a 


Fold  over,  360^  swfvel  mast  for 
qyicl<  band  change  or  easy 
garaging  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location. 


D 


£ 


Stainless  Steel  ball  mount,  180*^ 
adjustable,  commercial  duty  for 
superior  mechanical  and  electricaJ 
performance. 


Get  exceptional  report, 
broadest  bandwidth, 
lowest  SWR.  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
Mt  required. 


For  convenience,  use  the 

Hustler  stainless  steel 

resonator  spring, 

and  special  design  quick 

disconnect. 


•  •  »aiid  you  11  mobile 

with  the  experts^  foremost 

choice,  m  m 


® 

Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


Model  BM-1 
Bumper  Mount 


Model  S5M-2  Ball  Mount 


"the  home  of  originais" 


Model  OD-t 
Quick  Di&conrtect 


Model  RSS-2 
Resonator  Spring 


Model  L'14-240 

Mil  Spec 
50  Ohm  Feedline 


Moder  MO'2 

For  Bumper 

Mount 

Location 


Standard 

Resonators 

RM 

400  W^ltB  PEP 


'Mode?  MO-t 
For  Deck  or 
Fender 
Location 


Super 
Resonators 

RM[S) 

2KWFEP 

Greate&t  Coveraoe 


HUSTLEH  ArrfENPlAPnOOUCTS-tcK  iiHtSOfl 
/ears— onflirt&l  de!iiafi«-creBt»cJ  nnd  mtnul^acturwl 
by  Amencari  mgenuTlV.  ■lUw''  «n^  nUifvrilla.— ua*€t  t)y 
comflitimeilort  mrougihout  {H*  world 


Husllsrifesi^ns  are  cwtenlod  untler  one  or  mof*  of  Iha 
PolkMFing  assigned  to  Nipw-Tronics  Co/fioritUMi  3267732. 
3St  34  72.  34-^9369.  3S73ga5.  332731 1 .  a£0d2l  4.  SSaSftS  I 


AvmilsbtB  from 

mil  distributors 

mf/»o  recognizm  tito  best. 

neiu-tronlcs 
cofpofotlon 

15800  Comnrrerce  Park  Drive 
Brookpark,  Ohio  44142 

(216)  267-3150 
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RTTY  Loop 


Msrc  L  Leavey,  M.D.  WA3AJR 
4006  Winlee  Road 
Randal fs town  MD  21133 

Tlie  more  observant  among 
you  have  probably  noticed  that 
there  Is  a  computer  listing 
printed  in  this  month's  column. 
This  is  the  implementation  of 
the  simple  Baudot  receiving 
program  outlined  last  month.  I 
realized  that,  although  RTTY 
and  computers  are  natural  part- 
ners, some  o1  you  are  not  at  all 
Interested  in  reading  any  more 
about  microprocessors.  You  ail 
may  skip  to  the  end  of  the  col- 
umn, where  some  questions 
from  readers  are  answered.  For 
the  bulk  of  you,  here  we  go! 


The  program,  as  written,  is 
configured  for  the  SWTPC  6800 
computer,  and  resides  in  RAM 
at  addresses  0020H  to  01 5 AH. 
(Throughout  this  article,  hexa- 
decimal numbers  will  be  iden- 
tified with  the  suffix  "H".  as 
1234H.  Numbers  without  an 
''H"  are  decimal.)  It  assumes 
that  a  parallel  interface  (MP-L 
or  MP-LA  PI  A  card)  is  located  at 
port  #7,  address  801 CH,  and 
that  the  B  side  is  configured  as 
an  Input.  Two  routines  from 
MIKBUG.  or  SWTBUG,  the  resi- 
dent ROI\fl  monitor,  are  called. 
OUTEEE,  at  E1D1H,  puts  the 
data  in  the  A  accumulator  out 
to  the  terminal  as  an  ASCII 
character.  PDATA,  at  E07EH, 


puts  the  data  pointed  to  by  the 
Index  register  out  to  the  ter- 
minal as  an  ASCil  string,  until 
an  EOT  (04)  character  Is  read, 
which  terminates  the  routine. 
Users  of  other  6S00  systems 
may  Implement  the  program  by 
changing  necessary  addresses 
as  needed  to  suit  their  systems. 

As  described  last  month,  the 
required  input  Is  to  bit  0  of  the 
PI  A,  side  B,  as  written.  A  reed 
relay  inserted  In  the  loop  and 
connected  to  the  PJA,  with  an 
appropriate  pull-up  resistor  as 
outlined  last  month,  Is  one  way 
to  interface  a  TTY  loop.  Users 
of  demodulators  which  have  an 
RS-232  output,  such  as  the  ST- 
6,  may  connect  them  directly. 
With  the  ST-6,  for  example,  the 
appropriate  line  is  labeled  the 
"FSK"  output,  and  is  standard 
RS-232C  logic.  It  measures 
about  five  volts  negative  on 


mark  and  five  volts  positive  on 
space.  This  is  exactly  what  we 
want;  no  pull-up  or  other  com* 
ponents  are  required. 

Examining  the  program,  we 
find  that  the  first  256  bytes  are 
used  for  tables,  strings,  and 
storage.  The  Letters  and 
Figures  tables  carry  the  Baudot 
data  in  the  binary  progression 
detailed  in  "RTTY  Loop"  last 
July.  Remember,  however,  that 
the  data  Is  connpiemented.  That 
Is,  while  "R"  is  01010,  binary, 
the  encoded  table  form  is 
10101,  with  marks  and  spaces 
reversed.  This  Is  15H,  and  If  you 
add  that  to  the  starting  address 
of  the  Letters  table,  0020H,  you 
get  0035H.  The  data  at  D035H  is 
52H,  and  that  is  ASCII  for  *^R". 
Okay?  That's  how  the  table 
works. 

The  main  program  starts  at 
0100H,  After  setting  up  the 
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stack  and  initializing  ttie  PIA, 
the  program  loops  wliile 
waiting  for  the  start  puise, 
which  J3  aiways  a  space.  Once 
located*  the  program  ioads  the 
A  accumulator  with  the  five 
data  bits,  as  detailed  iast 
month.  That  data  is  ioaded  into 
an  offset  located  at  0143H, 
which  serves  as  the  pointer  for 
the  appropriate  tabie.  The  cur- 
rent tabie  In  use  is  stored  at 
XSTORE:  two  bytes  located  at 
0066H  and  0067 H.  After  the 
data  is  acquired,  but  before  it  is 
put  out,  severai  specfat  cases 
are  tested  for.  A 1 DH  Is  carriage 
return,  and  causes  a  branch  to 
a  routine  to  put  out  a  carriage 
return,  line  feed  string  which 
can  be  customized  to  the 
system.  Here,  a  15H  Is  included 
to  perform  an  erase  to  the  end 
of  the  line.  Receipt  of  LTRS  or 
FIGS  (OOH  or  04H)  causes  the 
data  at  XSTORE  to  be  updated 
accordingly,  and  SPACE  (1BH) 
forces  Letters  case,  a  software 
"downshlft-on-space."  Be- 
cause of  the  special  routines, 
several  codes  appear  as  00  in 
the  tables.  FIGS,  LINE  FEED, 
and  CARRIAGE  RETURN  are  all 
ignored  in  the  table  decoding. 

The  delay  routines,  MSEO20 
and  MSEC10,  depend  on  a 
counting  loop  from  0154H  to 
0159H,  The  DEX  (Decrement 
Index  Register)  instruction  re- 
quires four  machine  cycles,  as 
does  the  BNE  (Branch  H  Not 
Equal}.  Thus,  the  set  of  two  in- 
structions  requires  eight 
cycles  per  loop.  If  the  cycle 
time  Is  1.1  ^s,  as  with  the 
SWTPC  6800,  the  execution  of 
this  loop  480H  (1152)  times 
would  result  in  a  10.1376  ms 
delay— close  enough  to  11  ms 
when  allowing  for  the  rest  of 
the  program  time-  However, 
users  of  different  systems  may 
find  adjustment  of  this  value 
necessary  to  produce  good 
copy,  and  It  is  suggested  that  it 
be  used  much  as  a  Range  ad- 
justment on  an  old  Model  15. 
Take  the  minimum  and  max* 
imum  values  which  give  good 
copy  and  find  the  mean.  Watch 
out  for  the  hexadecimal 
arithmetlcl  Place  the  deter- 
mined value  at  01 55IH  as  the  op- 
timum delay  value. 

To  use  the  program,  set  the 
program  counter  to  01  OOH  and 
hit  **G".  With  Input  on  the  PiA, 
the  terminal  should  follow  the 
Incoming  RTTY  signal  Be- 
cause the  entire  character 
should  be  completed  during 
the  STOP  pulse,  a  terminal  run- 
ning at  300  ijaud  works  best. 
For  faster  terminals,  an  addi- 
tional delay  Is  needed  to  insure 
that  when  the  character  is 
finished,  the  STOP  is  being 
sent. 

A  note  received  from  Norm 
Monro  K4FRY  touches  on  his 
hopes  of  putting  the  Kenwood 


Corrections 


You  recently  published  an  ar- 
ticle of  mine  In  the  Apni  issue 
entitled,  "Build  this  Digital  Ball 
Game.''  It  has  been  brought  to 
my  attention  that  the  sche- 
matic printed  in  the  articie  has 
a  couple  of  problems,  On  IC2, 
ground  connections  should  be 
2,  3,  6,  7,  and  10.  On  iC3,  the 
LEDs  should  be  mverted  and 
their  anodes  connected  to  +5 
V.  I  can  only  attribute  the  error 
to  my  "newness"  to  digital 
electronics  at  the  time  of  Its 
writing.  In  the  subsequent 
proofreadings,  the  error  went 
unnoticed.  I  am  sorry. 

Ralph  A,  G  Iff  one  N2RG 
Brooklyn  NY 

Please  note  a  few  correc- 
tions to  my  "FCC  IVIath,"  May 
issue,  p.  18  and  p,  130: 


(1)0n  p.  18,  in  the  left-hand 
column,  second  paragraph 
fjom  bottom,  four  lines  down, 
"and  that  is  about  9,2  x  101  or 
92''  should  read  ''and  the 
square  root  of  that  is  about 
9,2",  etc. 

(^  in  the  same  column^  last 
paragraph,  fifth  line  down, 
there  is  a  problem  with 
"(100/10)  (100/10)  =  W\  The 
dot  should  be  down,  a  period, 
not  a  muitiplication  as  In* 
dicated. 

(3)  And,  on  p.  130,  in  the  left- 
hand  column,  the  square  root 
sign  in  that  asterisl^ed  footnote 
should  have  continued  on  over 
the  numbers  following  the 
minus  sign  in  both  cases. 

John  Leahy  WB6CKN 
Gonzales  CA 


Two  versions  of  the  MK-lll 
ware  constructed  before  I  sub- 
mitted the  article  fBuiid  This 
Excitingly  Simple  Receiver") 
which  was  published  in  the 
May  issue  on  page  76.  One  ver- 
sion had  the  bias  resistors  for 
the  MFE521  gate  #l  (2.2k  and 
4.7k)  connected  as  shown  in 
the  schematic,  and  the  other 
had  them  connected  to  the  bot- 
tom end  of  the  secondary  of  T1. 
Unfortunately,  I  mixed  them  up 
and  the  printed  circuit  layout  is 
for  the  latter  method— it  does 
not  match  the  schematic.  The 
receiver  works  equally  well 
with  either  method^  but  I  prefer 
the  circuit  incorporated  In  the 
printed  circuit  layout. 

A  10  uF  tantalum  bypass 
capacitor  should  be  shown  on 
the  schematic  from  the  7-voit 
line  (regulated)  to  ground.  It  Is 
incorporated  in  the  printed  cir- 
cuit. 

Ray  Megfrran  K4DHC 
Oeerfieid  Beach  FL 


599D  pair  on  RTTY.  Any  reader 
with  experiences  along  these 
lines  is  Invited  to  write  Norm  or 
this  column.  Another  Kenwood 
owner,  Manuel  Marrero 
KP4EHE,  Box  1828,  Aquadllla 
PR  00603,  needs  help  putting 
his  Kenwood  TS-520S  on  RTTY, 
I'm  including  Manuel's  com- 
plete address  to  help  those 
who  might  want  to  drop  him  a 
line. 

In  gensfftl,  any  information 
pertaining  to  putting  this  type 
of  equipment  on  RTTY  Is 
welcome,  and  will  be  included 
in  future  columns,  as  received. 

Another  reader,  David  Baxter 
WA4JHH  of  Grenvllle  KY, 
writes,  In  part: 

"I  have  a  Knight  R-100A 
general  coverage  receiver.  Is  It 


posslbfe  to  copy  TTY  with  this 
receiver?  What  would  be  the 
most  economical  printer  I 
could  obtain  . . .  that  I  could 
later  use  ...  on  the  ham 
bands?" 

First  offf  David,  my  recol- 
lection of  the  R-100A  is  that  it 
was  a  budget  receiver  sold 
about  ten  years  ago  by  Allied. 
The  ones  I  saw  were  quite  able 
to  do  a  reasonable  job  copying 
sideband,  and  thus  should  be 
able  to  copy  TTY  without  too 
much  trouble.  What  you  are 
looking  for  most  is  stability. 
After  warming  up,  drifting  50  Hz 
or  so  would  be  intolerable.  This 
is  roughly  the  same  degree  of 
stability  demanded  for  SSB,  so 
if  it  is  adequate  for  one,  It 
should  do  for  the  other. 


As  to  the  printer*  the  most 
realistic  answer  is  anything 
you  can  get  that  you  can  afford 
that  worksl  I  suspect  that  if  you 
scout  around  at  hamfests  and 
ads,  you  may  be  able  to  pick  up 
a  Model  15  for  less  than  $50. 
This  Is  an  entirely  satisfactory 
printer,  and  can  do  quite  well 
for  many  years.  After  you  look 
around  a  bit,  and  perhaps  after 
this  column  lets  the  Greenville 
community  know  you  are 
looking,  who  knows  what  bar- 
gains you  will  stumble  upon. 

In  future  months,  we  will 
delve  Into  some  specific  ma- 
chines and  phenomena,  and 
answer  more  readers'  ques- 
tions. Drop  me  a  line;  let  me 
know  what  you  would  like  to 
see. 


OSCAR  Orbits 


The  listed  data  tells  you  the  time  and  place  OSCAR  crosses 
the  equator  In  an  ascending  orbit  for  the  first  time  each  day.  To 
calculate  successive  orbits,  make  a  list  of  the  first  orbit  number 
and  the  next  twelve  orbits  for  that  day.  List  the  time  of  the  first 
orbit.  Each  successive  orbit  is  115  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing. 
Add  29°  for  each  succeeding  orbit.  When  OSCAR  is  ascending 
on  the  other  side  of  the  world,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166  degrees  from 
the  ascending  longitude.  To  find  the  time  it  passes  the  North 
Pole,  add  29  minutes  to  the  time  It  passes  the  equator.  You 
should  be  able  to  hear  OSCAR  when  it  is  within  45  degrees  of 
you.  The  easiest  way  to  do  this  is  to  take  a  globe  and  draw  a  cir- 
cle with  a  radius  of  2480  miles  (4000  kilometers)  from  the  home 
QTH.  if  it  passes  right  overhead,  you  should  be  able  to  hear  it  for 
about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing 
the  equator.  Add  about  a  minute  for  each  200  miles  that  you  live 
north  of  this  line.  If  OSCAR  passes  15  degrees  from  you,  add 
another  minute;  at  30  degrees,  three  minutes;  at  45  degrees,  ten 
minutes.  Mode  A:  145.85-;95  MHz  uplink,  29.4-29.5  MHz  downlink, 
beacon  at  29.502  MHz.  Mode  B:  432.1 25-,  175  MHz  uplink, 
145.975-.925  MHz  downlink,  beacon  at  145.972  MHz. 
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The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  shared 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF,  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 

f  ecu  rate  and  stable  frequency  control 
ossible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  fsn'l  it  time  for  you  to  get  into 
the  New  Age  of  tone  control?    -^ 
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ST-1 


TS-1    Syb- Audibte  Encoder* Decoder  •  Microminfature  in 
size.  1 25 '  X  2  0  ^  65  *  Encodes  and  decodes  simuJteneously  • 
$59  J 5  complete  with  K-l  eiement 

TS-1JR   Suh-Auctibte  Encoder-Decoder  •  Microminiature 
version  of  the  TS-I  measormg  just  10^  k  1 25"  t  .65  .  for  hand- 
held units  *  S79.95  comptele  with  K-1  elemefit 

ME-3    Suti-Audibie  Encoder  •  MiCfommiature  in  size, 
measures  45"  i  It'  x  J'  •  frtslant  start-up  •  $29. 9 S  complete 
with  K-1  element 

TE-8    Erght-Tone  Sub-Audible  Encoder  •  Measi/res  2,5'* 
2  e  I  J  •  Frequency  selection  made  by  either  a  poll  to  ground 
or  to  supply  •  $69.95  wrth  8  K-1  elements. 

PE-  2    Two-lone  Sequential  Encoder  for  paging  •  Two  cai! 
unit  UiAeasyres  1  25  x  2.0^  .65  *  $49.95  with2K-2elefnems 


SD-1    Two-Tone  Sequential  Decoder  *  Frequency  range  ts 
268-5-2109-4  Hz  •  Measures  1  Z  k  167"  %  65'  •  Momentary 
output  for  horn  relay,  latched  output  for  cal!  light  artd  receiver 
muting  built-in  •  $59.95  with  2  K-2  eiementS- 

TE*12    Twelve-Tone  Syb^Audible  or  Burst-Tone  Encoder  * 
Frequency  range  is  67  0-263  0  Hz  sub-audible  oTffi50-4200H2 
burst-tone  •  Measures  4  25'  x  2.5'  x  15  •  S79 .95  wrth 
T2K-t  elements, 

ST-1    Burst 'Tone  Encoder  •  Measures  95  x  .5^x  .5  plus 
K-1  measufEments  •  Freqyency  range  is  1650-420D  Hz  • 
$29.95  with  IC-1  element 

f    COMMUNICATIONS 
SPECIALISTS 

,    426  W.  Taft  Ave .  Orange.  CA  92667 
(714)998-3021 


places.  Yoy  can  consult  on  pur- 
chases. We  often  use  thenn  for 
talking  with  someone  on  the 
roof  Of  a  lower  working  on  an 
antenna. 

A  group  of  us  go  skiing,  each 
with  an  HT  in  the  pocket-  It 
makes  it  a  whole  lot  more  fun. 

A  few  years  ago,  I  used  to 
have  an  HT  on  my  belt  at 
hamfests,  but  now  that  almost 
every  ham  has  one,  it  is  too  dif- 
ficult to  find  an  unused  chan- 
nel, so  I  seldom  even  try.  It  sure 
used  to  be  fun  at  Saroc  a  few 
years  ago,  keeping  in  touch 
with  the  FM  gang,  complete 
with  the  mystenous  workings 
of  the  Gronk  Network,  which 
would  let  you  talk  all  the  way 
from  Vegas  to  San  Diego  or  out 
to  Phoenix.  Those  were  the 
years  before  Saroc  got  ruined 
by  commercial  exploitation. 

Wayne  Green  W2NSD/1 
Editor/Publisher 

PALOMAR  ELECTRONICS 

DC-30  ANSWERS  NEED  FOR 

REGULATED  12-VOLT 

HIGH  CUR  RENT 

POWER  SUPPLY 

The  Palomar  DC-30  is  a 
power  supply  for  regulated 
12-volt  high-Gurrent  re* 
quirements. 

Its  modular  concept  in  a 
heat-sink  chassis  design 
delivers  more  efficient  perfor- 
mance and  longer  life  than  old* 
style  power  suppfies. 

The  Palomar  DC-30  is  de- 
signed and  built  to  handle  con- 
tinuous  toads  up  to  30 
Amperes,  with  a  momentary 
load  capability  20%  above  the 
30  Amp  rating.  Line  voltage  and 
load  changes  are  fully  compen- 
sated by  the  regulator.  No  over* 
shoot  on  turn-on/turn-off  or 
power  failure. 

The  DC-30  is  another  exam- 
ple of  the  advanced  technology 
from  Palomar  Eiectronics,  665 
Opper  Street,  Escondido, 
Oatlfomia  92025. 


CSC's  LP-2  logic  probe. 


CSC  LP-2  LOGIC  PROBE 

Most  economical  of  the  three 
logic  probes  in  Continental 
Specialties  Corporation's  The 
Logical  Force^^  is  the  versatile, 
inexpensive  multi-family  LP'2, 

The  LP^2  boasts  a  300,000- 
Ohm  input  impedance, 
separate  high  and  low  LED 
logic  state  readouts,  switch- 
selectable  OTUTTL  or  HTU 
CMOS  operation,  and  a  pulse- 
stretching  pulse-readout  LED 
that  responds  with  a  blink  to 
single  pulses  as  fast  as  300 
nsec,  and  f  Jashes  at  a  3  Hz  rate 
to  pulse  trains  up  to  1.5  MHz. 

Power  is  drawn  from  the  cir* 
cuit  under  investigation.  Probe 
tips  and  power  connectors  are 
interchangeable  with  optional 
accessory  configurations. 

The  Continental  Specialties 
Corporation  LP*2  logic  probe  is 
available  at  leading  electronics 
dealers  and  distributors  world- 
wide or  direct  from  factory.  For 
further  information^  contact 
Contmentai  Specialties  Cor- 


poration, 70  Fulton  Terrace, 
New  Haven,  Connecticut 
06509;  (203}-624-3103;  TWX 
(710H65'122T. 

HELIWHIP  DIPOLES  FOR 
FIXED  STATION  OPERATION 

Since  joining  the  ranks  of 
apartment  dwellers  a  few  years 
ago,  as  well  as  doing  an  in- 
creasing amount  of  operation 
from  hotels  and  other  tem- 
porary locations  in  Europe,  t 
have  experimented  with  many 
antennas  of  all  sorts  In  an  ef- 
fort to  find  something  capable 
of  producing  a  useful  signal 
while  being  small  and  easy  to 
InstaH  and,  at  the  same  time, 
keeping  TVI  and  RFI  to  a 
minimum. 

After  working  my  way 
through  countless  endfed 
wires,  dipoles,  and  verticals 
with  consistently  dls- 
appointing  results,  I  discovered 
the  Anixter-Mark  model  HWD 
Heliwhip  dipoles  for  fixed  sta- 
tion operation-  The  Heliwhip 
antennas  combine  reasonable 
performance  with  a  high 
degree  of  portability  and  ease 
of  installation,  providing  an  ex- 
cellent answer  to  HF  operation 
where  space  Is  restricted  or  it  is 
not  possible  to  put  up  a  full- 
sized  antenna. 

The  Heliwhip's  end  load  con- 
cept reduces  the  overall  length 
of  the  antenna  to  a  manageable 
size  which  can  be  fixed 
mounted  or  rotated  manuaily  or 

Table  1.  Note  7:  Since  the 
operating  bandwidth  of  the 
HWD-40  Is  not  suff latent  to 
cove/  the  entire  40  meter  band, 
a  tuning  sleeve  Is  provided  to 
allow  the  selection  of  the 
desired  portion  of  the  band. 


with  even  the  smallest  TV 
rotator  The  antenna  is  a  true 
dipole  so  it  is  not  necessary  to 
provide  a  ground  plane  for  it  to 
work  against.  Construction  of 
the  dipoles  is  ryggedp  weather- 
proofed,  and  they  will  handle  a 
full  kilowatt. 

The  end  loaded  concept 
allows  the  length  of  the  anten- 
na to  be  reduced  with  only  a 
slight  toss  in  efficiency  com- 
pared to  a  full-sized  dipole,  The 
dipoles  are  helically  wound 
sections  so  proportioned  as  to 
result  in  a  current  distribution 
on  the  shortened  dipoles  which 
is  essentially  uniform  and 
which  produces  a  50-Ohm 
match  at  the  resonant  fre- 
quency. When  mounted  in  the 
clear,  the  antennas  show  very 
low  reflected  power. 

Either  vertical  or  horizontal 
pofarization  can  be  used,  the 
important  consideration  being 
to  avoid  the  closeness  of  metal 
objects  which  detune  the 
dipoles.  In  restricted  Instal- 
lation such  as  attics  or  near  the 
ground,  the  Heliwhip  dipoles 
show  less  coupling  and  de- 
tuning effects  than  do  full* 
Sfzed  dipoles  or  ground-plane- 
type  antennas. 

The  HWD  dipoles  come  with 
a  clamp  which  allows  clamping 
to  a  1-inch  mast.  For  optimum 
match,  the  mast  should  be  in- 
sulated, such  as  a  wood  pole. 
An  SO-239  connector  is 
mounted  on  the  dipole's  center 
block  for  easy  connection  to 
the  coax  feed  line. 

For  horizontal  polarization,  a 
typical  installation  would  use  a 
1-inch  mast  to  raise  the  dipole 
clear  of  the  tower  or  other  sup- 
porting structure  and  any  other 
nearby  antennas^  or  other  ob- 
jects which  could  have  a  de*^ 
tuning  effect.  If  It  Is  not  possi- 
ble to  mount  the  antenna  in  the 
clear  and,  instead,  It  must  be 
placed  in  an  attic  or  an  apart- 
ment room,  the  detuning  ef- 
fects can  be  tuned  out. 

One  end  of  the  dipole  is  per- 
manently attached  to  the 
center  mounting  block.  This  is 
the  "hot"  srda  of  the  antenna 
and  the  tuning  is  done  on  this 
element.  The  tuning  sleeve  can 
consist  of  a  7*inch  piece  of 
aluminum  tubing  slipped  over 
the  dipole.  Any  conducting 
metal  can  be  used  in  place  of 
the  aluminum.  Also,  a  piece  of 
aluminum  foil  can  be  used  and 
wrapped  around  the  dipole  ele- 
ment. The  sleeve  should  be 
slipped  over  the  end  loading 
coil  to  the  point  where  the  edge 
of  the  sleeve  just  covers  the 
start  of  the  loading  coil  and 
most  of  the  sleeve  Is  resting  on 
the  covered  fiberglass  rod. 


Palomar's  00-30  power  supply. 


Bandwidlh  for 

Model 
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Center  Frequency 
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BtL 

29  MHz 

1000  kHz 

HWO-15 

12  ft 

21.250  MHz 

500  kHz 

HWD-20 

12  ft. 

14.150  MHz 

300  kHz 

HWD-40 

16  ft. 

7,050  MHz 

too  kHz  (not©  1) 
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WE'LL  KEEP  YOUR 
COMMVNICATIOirS 

NEEDS  FROM  GETTING 
OUT  07  HAND. 


Introducing  the  PALOMAR 
MINM  VHF  FM 
TRANSCEIVER..,  the 
Amateur  Hand-Held  set  that's 
small  enough  to  fit  in  your 
palm. 

You're  never  out  of  touch 
with  thousands  of  repeaters* 
so  you're  never  out  of  touch 
with  home  . . .  associates  . ,  . 
friends.  The  PALOMAR 


MINI-1  operates  normally 
in  the  Amateur  144-148 
VHF  region  and  with  the 
AUTO-PATCH  OPTION, 
you  can  access  the  telephone 
repeater  and  communicate 
through  the  telephone  system. 

The  PALOMAR  MINI-1 
VHF  FM  TRANSCEIVER 
is  only  152  mm  high  by  67 
mm  wide.  Transmitter 
mint  mum  output  is  one  watt 
of  power,  with  a  total  of  18 
channels  available,  utilizing 
up-down  split,  down-up  split 
or  simplex^  all  with  on^y 
6  crystals. 

The  PALOMAR  MfNI-1 
VHF  FM  TRANSCEIVER 
...  it  has  all  your  communi- 
cations needs  well  in  hand. 

Worth  every  do! Ian 

(And  about  the  same  size!} 

tfCWHOLOGt  At  tHI  SPtEO  OF  ^OU*lO 

Send  for  your  ipec  sheet  of  the  MINi-1  VHF  FM  Transceiver  to.  PALOMAR  ELECTRONICS,  665  OPPER  STREET,  ESCONDIDO,  CA  92025 
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Palomar  PTR-130k  are 
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Never  before  has  .iriv  transceiver 
nppro^iched  the  capiil>iritifis  of  the 
Pafomnr  PTR-130k! 

It's  Ifie  first  completely  multi- 
functional  transceiver  ever  made 
availably  to  the  public^ 

The  Paloniijr  PTR  130k    is  a 
miniaturized  mobile  transceiver 


capable  of  opfjratinfi  in  100  cyclii 
resolution  from    100  KH/  to 
30  MHz  rn  ijll  modu;;  of 
transmission  iind  rnci?ption. 
Instant  frequency  selection  * 
available  with  the  touch  of 
a  finger.  i 

The  Palomar  PTR  130k. 


technology  '*^  pure  space  age  .  ,  . 
the  price  is  strictly  down  toearth 
Send  for  our  full  color 
brochure  to: 


Palomar  Electronics  Corporation 
665  Oppcf  Street 
Escondido,  CA  92025 
Telephone:  {714)746  2666 
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TECHNOLOGY  AT   THE   SPEED  OF   SOUND 


The  new  Nye  Viking  "Master 
Key,"  representing  the  first 
mafor  improvement  in 
telegraph  key  design  in  50 
years. 

Connect  an  swr  meter  in  the 
line  and,  using  low  power,  tune 
the  transmittsr  to  the  desired 
cenlef  frequency  o1  operation. 
While  carefully  observing  the 
reflected  power,  slowly  slide 
the  sleeve  from  its  present 
position  to  cover  more  of  the 
loading  coil.  Somewhere  in  this 
adjustment,  a  minimum  swr 
wMI  be  reached.  The  swr  will  de- 
pend upon  the  degree  of  de- 
tuning from  nearby  objects  In 
the  field.  Better  than  1.5  to  1 
should  be  possible  in  any  con- 
dition with  careful  adjustment. 

The  above  procedure  will  per- 
mit easy  adjustment  to  any  fre- 
quency in  the  band.  With  the 
sleeve  removed,  the  frequency 
will  be  as  shown  In  the  table.  As 
the  sleeve  is  moved  towards 
the  end  of  thedipole,  the  induc- 
tance Is  decreased  and  the 
resonant  frequency  is  in- 
creased. 

Heliwhip  dipoles  really  work. 
Using  the  15  meter  model  tem- 
porarily mounted  about  25  feet 
above  ground  and  using  ap- 
proximately 10  Watts  during  a 
period  of  rather  spotty  condi- 
tions, WAC  was  easily  made 
and  more  than  30  countries 
worked  In  the  course  of  a  cou- 
ple of  weeks  of  casual  opera- 
tion. The  10;  20,  and  40  meter 
models  have  displayed  a  com- 
parable levei  of  performance- 

For  further  Information  on 
the  HWD  Heliwhip  dipoles, 
write  AnixterMarfi,  5439  West 

Heath*s  new  bidirectionai  watt- 
meter. 


Fargo  Avenue,  Skokte  tL  60076. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

NEW  BIDIRECTIONAL 
WATTMETER  FROM  HEATH 

Heath  Company,  the  world's 
largest  manufacturer  of  elec- 
tronic kits,  has  released  a  new 
wideband  bidirectional  watt- 
meter. 

The  I M-41 90  (SM'4 190  assem- 
bled version)  is  a  self-contained 
unit  that  measures  transmitted 
radio  power  up  to  300  Watts 
and  reflected  power  up  to  30 
Watts.  Covering  the  100  MHz  to 
1  GHz  spectrum,  the  IM*4190, 
according  to  Heath,  is  an  ideal 
tool  for  two-way  radio  service 
and  repair  or  for  the  amateur 
radio  enthusiast.  The  IM-4190 
is  capable  of  withstanding  full 
power  overloads  on  its  lower 
scales  without  damage  to  the 
meter  movement,  A  single 
9-volt  battery  powers  the 
lM-4190  so  it  may  be  used  por- 
tably,  N-type  coax  connectors 
are  utiiized  for  minimal  high- 
frequency  insertion  loss.  Adap- 
tors for  use  with  rf-type  connec- 


tors are  included. 

The  IM-4190  kit  retails  for 
$114.95  and  the  SM-4190 
assembled  version  $195.00 
(mail  order  Benton  Harbor).  For 
more  Information  on  the 
IM/SM-4190,  write  Heath  Com^ 
pany,  Dept.  350-630,  Benton 
Harbor,  Michigan  49022. 

NYE  VIKING  MASTER  KEY 

The  Wiliiam  M.  Nye  Com- 
pany announces  another  new 
addition  to  their  Nye  Viking  iine 
of  products  with  the  Introduc- 
tion of  the  "Master  Key"— the 
first  major  design  change  In 
telegraph  keys  in  over  50  years. 
It  is  designed  for  the  expert  and 
perfect  for  the  beginner! 

Prime  feature  of  the  Master 
Key  is  a  contact  assembly 
isolated  to  keep  the  keying  cir- 
cuit separated  from  the  base, 
the  key  arm  assembly,  and  all 
exterior  metallic  parts.  Thus, 


Tetescoping  Teflon'  pfcbe  for  precisidft 


shock  hazard  is  greatly  re- 
duced. With  its  heavy  die-cast 
body  and  non-skid  feet,  the  key 
does  not  need  to  be  secured  to 
the  operating  desk,  nor  does  it 
require  a  sub^base.  As  with  ail 
Nye  Viking  keys,  the  contacts 
are  gold-plated  silver  for  sharp, 
sure  sending.  The  base  of  the 
Master  Key  has  a  black  wrinkle 
finish  with  nickel-plated  ex- 
terior hardware.  The  adjustable 
action  key  arm  is  fitted  with  a 
Navy  knob.  The  Master  Key 
comes  complete  with  3  feet  of 
two-conductor  cord  with  at- 
tached 1/4"  plug  at  a  list  price 
of  $19.50. 

This  new  product  joins  the 
famous-for-quality  Nye  Viking 
fine  that  Includes:  Speed-X  and 
Super  Squeeze  Keys»  iambic 
keyers,  low-pass  filters,  anten- 
na impedance  matching  net- 
works,  and  phone  patches.  All 
are  manufactured  by  Wm.  M. 
Nye  Company,  Inc.,  161 4-1 30th 
Avenue  N.E.,  BeUevue,  WA 
98005,  and  are  available  at 
dealers  throughout  the  U.SA. 

CHEMTRONICS  ANNOUNCES 

THE  SDS  MODULAR 
SOLDERiOESOLDER  SYSTEM 

Chemtronics,  Inc.,  a  leading 
manufacturer  of  solder  and 
aerosol  chemicals  for  industry, 
recently  announced  its  new 
SD5  modular  solder/desolder 
system.  Designed  to  place  both 
solder  and  desolering  wick 
right  at  the  user's  fingertJps, 

The  Chemtronics  SD5  solder/ 
desoider  system. 


S4ia|>  05  Out  of  solder  spool  arnj  poctctt  il 
for  maximiim  cortvtnior^ 
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EXPERIENCE  Thcres  no  substitute  for  it  And  TEN-TEC  has 
ti  More  experience  in  soiid-sta£e  HF  technology  than  any  other 
amateur  radio  manufacturer  Because  TEN-TEC  produced  the 
first  all  5oitd-5tate  HF  transceiver  for  amateur  radio.  So,  it  stands 
to  reason  that  the  latest  generations  (the  540/544  modek) 
benefit  the  most  from  that  experience  —  in  features,  reliability, 
and  operating  ease.  They  are  the  "voices  of  experience.'' 

TAKE  MECHANICAL  DESIGN.  Experience  tells  us:  make 
Jt  mgged.  So^  like  all  fine  solid-state  devices  such  as  computers 
and  good  test  equipment,  the  540/544  transceivers  have  their 
strength  built  into  the  chassis  —  the  case  is  merely  a  cover. 
Ruggedness  is  carried  over  into  the  circuit  boards  as  well- 
Component  leads  are  "cHnched/"  not  just  inserted,  to  give 
additional  strength  and  to  prevent  annoying  intermittents. 

TAKE  PHYSICAL  APPEARANCE.  Experience  tells  us: 
keep  it  simple.  WWII  is  over,  so  is  its  technology,  so  why  should 
your  transceiver  look  like  war  surplus?  The  540/544  transceiv- 
ers look  like  tomorrow  —  small  because  technology  makes  it 
possible  —  few  controls  for  the  same  reason.  And  they're 
elegantly  handsome  with  black  cases  and  brushed  aluminum 
front  panels. 

TAKE  ELECTRICAL  DESIGN.  Experience  tells  us:  push 
the  state-of-the-art.  Example:  we  pioneered  high  power  solid* 
state  design  for  HF  amateur  radio  gear.  The  advantages  are 
numerous:  efficient,  small  size,  no  lethal  voltages,  less  heat, 
longer  life,  greater  reliability.  Example:  broadband  desgn.  The 
advantages  easier  operation  for  everyone,  rag-chcwers,  DX 
chasers,  even  net  operators.  No  out  of  reasonance  danger,  no 
need  for  a  dummy  load  to  prevent  tune-up  QRM,  no  boring, 
time-consuming  ''tune-up"  procedures.  Another  example: 
computer  aid.  In  circuit  design,  in  manufacturing,  for  speed  and 
optimization.  Example:  computer  compensating  oscillator  drift 
to  achieve  rock-like  stability. 

TAKE  SERVICING,  Experience  tells  us:  make  it  easy,  for 
everyone.  So  the  540/544  transceivers  have  modular  design 
with  plug-in  circuit  boards.  And  trouble-shooting  (if  it's  ever 
needed)  can  be  done  by  you  with  ordinary  test  equipment. 
(Of  course,  Ten-Tec  service  people  are  ready  to  help). 


TAKE  OPERATING  CONVENIENCE.  Experience  tells  us: 
everyone  wants  it-  Examples:  high  sensitivity  with  low  internal 
noise  makes  the  540/544  transceivers  great  for  DX,  especially 
during  poor  band  conditions.  Full  break-in  on  CW  turns 
conventional  QSOs  into  interesting  conversations.  Pre* 
selectable  ALC  gives  automatic  level  control  at  various  input 
powers  (40-200  watts)  plus  optimized  input  power  for  linear 
amplifiers.  ''Semi- hard"  keying  effectively  penetrates  piieups, 
QRM,  and  QRN,  yet  is  highly  articulate  and  pleasant  to  copy. 
Putsed  calibrators  are  easy  to  identify.  VOX  that  eliminates 
"and-VOX''  by  triggering  on  a  tone  present  In  your  voice  but 
not  in  Ihe  transceiver  speaker.  (There  are  even  more  conven- 
iences in  the  following  '^features''  list.) 

FEATURES  —  •  Instant  Band  Change  (no  xmtr.  tune-up) 

•  Covers  3,5  to  30  MHz  (plus  One^Sbcty  with  option)  •  200 
Watts  Input  —  qH  bands  •  Receiver  Sensitivity  0.3  uV  •  VFO 
ch^anges  less  than  15  Hz  per  F^  after  30  min.  warm-up  •  8- pole 
Crystal  IF  Filter  •  Direct  Readouts  —  choose  LED  digital  model 
or  1  kHz  dial  model  •  Optional  150  Hz  CW  filter  •  Optional 
Noise   Blanker  -Offset  Tuning   •  WWV  at   10  &    15  MHa 

•  Separate  Receive  Capability  •  Automatic  Sideband  Selection, 
Reversible  •  Sidetone  Level  and  Pitch  control  •  Pre-Setable 
ALC  •  100%  Duty  Cycle  •  S  Meter  and  SWR  Bridge  *  LED 
indicators  for  ALC  and  OFFSET  'Modular  Plug-In  Circuit 
Boards  •  Broad  Accessory  Line 

544  Digital  -  $869         540  Noti-Digital  -  $699 

Give  your  voice  the  Ten-Tec  "Voice  of  Experience"  treatment. 
See  the  540/544  transceivers  at  your  Ten-Tec  dealer  or  write  for 
full  details. 
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SD5  consists  of  a  pound  spool 
ot  the  company's  hermetically- 
sealed  MIL-spec  solder  with 
the  unique  D5  desolder  wick 
dispenser  tool  snapped  into  the 
core  of  the  spool. 

SD5  is  a  simple,  practical 
solution  to  the  problems  of  ser- 
vice people,  technicians,  and 
pfoduction-line  workers  who 
must  often  alternate  between 
soldering  and  desoldering. 
Since  the  unit  Is  completely 
refillable,  it  will  generate  con- 
sistent traffic  In  refill  sales. 

The  ingenious  design  ot  the 
removable  D5  desoldering  toot 
allows  it  to  retract  or  snap  in  or 
out  of  the  solder  spool  for  the 
convenience  of  the  user  This 
feature  is  also  especially 
beneficial  to  the  distributor 
whose  customers  are  already 
stocking  Chamtronics  solder, 
as  the  D5  tool  is  compatible 
with  ali  pound  and  half-pound 
spools.  The  toot  has  a  ZW* 
heat-resistant  Teflon™  probe* 
permitting  pinpoint  wick  ap- 
plication, even  in  densely- 
packed  circuitry.  This  makes  It 
marketable  to  those  users  in- 
volved  in  miniature  devices 
who  could  never  use  desol- 
dering wick  before.  The  probe 
also  facilitates  '^webbing"  or 
shaping  of  the  wick  for  greater 
solder  absorption,  another 
popular  selling  point. 

All  components  of  the  SD5 
system  are  available  packaged 
for  sale  separately,  as  well  as 
complete  SOS  units.  Solder  is 
provided  in  tS,  18,  and  21  gauge 
in  the  following  alloys:  63/37 
(eutectic),  60/40,  50/50.  and 
40/60.  Wick,  which  Is  manufac- 
tured of  the  finest  materials  to 
exacting  specifications,  is 
available  In  two  gauges,  .06" 
and  .10",  to  cover  all  desol- 
dering requirements.  Its  pure 
copper  color  enables  users  to 
seethe  absorption  of  solder,  so 
they  never  overheat  boards  and 
components  by  working  with  a 
used  portion  of  braid.  In  addi- 


tion, It  Is  treated  with  a  vacuum- 
applied,  pure,  non-activated 
flux  for  high  efficiency  without 
corrosive  residue,  Wick  refills 
snap  into  the  D5  tool  as  easily 
as  the  D5  tool  snaps  Into  the 
solder  spool  core,  making  the 
entire  SD5  unit  simple  and 
economical  to  refHI.  Both 
Chemtronics  solder  and  Chem- 
tronics  desoldering  wick  meet 
all  applicable  federal  and  MIL- 
specs. 

Like  all  Chemtronics  prod- 
ucts, SD5  is  sold  exclusively 
through  distributors,  with  no 
competition  from  direct  factory 
sales.  Details  are  available 
from  Chemtronics  represen- 
tatives or  directly  from  Chem- 
tronics, Inc.,  So/c^er  Products 
Divisfon,  45  Hoffman  Avenue, 
Hauppauge,  N,Y.  11787; 
(5 1 6)-582-3322;  (2 12)-&B5- 1 930. 

RADIO  SHACK  VARIABLE 
DC  SUPPLY 

With  the  growing  volume  of 
equipment  and  accessory 
items  requiring  low-voltage, 
low-current  power  sources,  one 
of  the  handiest  things  an 
amateur  can  have  around  the 
shack  is  a  variable  voltage 
power  supply.  Radio  Shack's 
Micronta  variable  dc  power 
supply  Is  just  the  ticket  for 
such  applications.  Whether  it's 
a  low  power  transceiver  or 
transmitter,  receiver,  keyer, 
speech  processor,  a  piece  of 
test  equipment,  or  anything 
else  requiring  a  well-regulated 
power  source  within  the  range 
of  0-24  volts  and  up  to  1  Amp, 
the  Radio  Shack  supply  will 
handle  It. 

The  unit  features  a  large, 
easy-to-read  meter  to  let  you 
monitor  the  output  voltage  or 
current,  and  a  precision  IC 
voltage  regulator  and  silicon 
transistor  assure  maximum 
dependability  and  long  life. 
Operating  from  a  120  V  ac,  60 
Hz  power  source,  the  supply 
provides  an  output  voltage  con- 


Radio  Shack's  Micronta  variable  dc  power  suppfy. 


tinuously  variable  from  D-24  V 
dc  at  up  to  1  Amp,  with 
automatic  current  limiting. 
Load  regulation  Is  less  than  4db 
mV  (±2%)  change  at  the  out- 
put terminals  from  0  to  1  Amp 
at  24  V  dc.  Line  regulation  is 
less  than  150  mV  change  at  the 
output  terminals  at  24  V  dc  at  t 
Amp  with  line  variation  from 
105  to  135  V  ac.  Ripple  is  less 
than  25  mV  at  24  V  dc  at  1  Amp, 

The  power  supply  is  elec- 
trically protected  so  that  any 
load  over  1  Amp  will  cause  the 
current  to  limit  at  approx^ 
imately  1  Amp  maximum, 
eliminating  the  need  tor  any  ex- 
ternal fuses  or  circuit  breakers 
to  replace  or  reset.  The  unit  has 
adequate  internal  heat  sinking 
so  that  it  will  run  con- 
tinuously— even  with  a  short 
circuit  across  Its  output  ter- 
minals. However,  care  must  be 
taken  not  to  block  any  of  the 
ventilation  holes  by  laying 
something  on  top  ot  the 
cabinet.  If  the  voltage  drops 
when  a  load  is  connected,  it  is 
an  indication  that  the  power 
supply  has  gone  into  "constant 
current  limiting/* 

Both  terminals  of  the  power 
supply  are  floating  with  respect 
to  ground,  so  you  can  eiec- 
trlcally  stack  power  supplies 
such  as  for  a  positive  and 
negative  supply.  If  two  supplies 
are  to  be  connected  in  paraMel, 
a  1  Amp  diode  should  be  placed 
in  series  with  the  output  of 
each  supply  to  prevent  the  cur- 
rent  from  flowing  back  into  the 
supply.  The  unit's  three-way 
binding  posts  take  wires, 
banana  plugs,  or  dual  banana 
plugs  with  0.75  inch  centers. 

Attractively  packaged  in  a 
3-7/8"  K  8-3/16"  X  6'1/2"  cabinet, 
the  Radio  Shack  Micronta 
variable  dc  supply  (catalog 
number  22-123)  sells  for  $39.95 
and  is  available  at  Radio  Shack 
stores. 

Morgan  W,  Godwin  W4WFL 
Peterborough  NH 

SCANBE  PATENTS  DIP 
SOCKET  MODULE 

A  recently  developed  DIP 
socket  module  has  been  issued 
U.S.  Patent  No.  4,072,380,  an- 
nounced Bob  Miller,  president 
and  general  manager  of 
Scan  be  Division  of  Zero  Cor- 
poration. 

The  unique  DIP  socket 
module,  developed  by 
Engineering  Manager  E.  G, 
Freehaut  incorporates  both  a 
power  and  ground  pin  within 
the  socket  housing  and  is 
available  through  local  Scanbe 
distributors. 

Modules  are  also  available 
with  a  built-in  recessed  cavity 
with  exposed  contacts  for  pur- 
poses of  mounting  a  de* 
coupling  capacitor.  Use  of  the 
socket  module  in  medium  pro- 
duction quantities  is  said  to 
result  in  savings  of  up  to  25  per- 


cent per  position.  The  patented 
design  concept  not  only  saves 
on  circuit-board  real  estate,  but 
also  eliminates  need  for 
separate  decoupling  capac- 
itors and  the  cost  of  installing 
separate  wrap  posts  for  power 
and  ground  connections. 

Two  16-pln  models  are  cur* 
rently  available*  The  discrete 
socket  model  not  only  offers 
the  advantage  of  the  integral 
power  and  ground  connec- 
tions, but  it  also  offers  greater 
reliability  and  performance  of 
the  sort  associated  with  the 
company's  ME-2  series 
solderless  wrap  sockets.  The 
socket  module  also  offers  all 
advantages  of  the  ME-2  series 
socket,  plus  the  added  benefit 
of  the  integral  decoupling 
capacitor.  It  may  be  purchased 
without  capacitor  If  desired. 

The  Scanbe  Division  of  Zero 
Corporation  manufactures  a 
complete  ilne  of  standard  and 
custom  electronic  packaging 
products,  including  circuit  card 
files,  socket  panels,  socket 
cardSf  and  dual-inline  sockets* 
Scanbe  Division  of  Zero  Cor- 
poration, 3445  Ffetcher 
Avenue,  Ei  Monte  CA  91731; 
(213^57^2300. 

HEATH  HD-1984 

MICROPHONE/AUTOPATCH 

ENCODER  KIT 

The  Heath  Company  has  im* 
proved  upon  its  original 
Micoder  kit.  The  new  version 
features  a  touchtoneTw  en- 
coder with  a  crystal  standard 
and  single  chip  circuit.  The 
microphone  has  a  response 
from  300  to  3000  Hz  that  is 
tailored  for  clean  voice 
transmission.  Assembly  took 
only  an  hour  and  a  half  and  no 
special  equipment  was  needed 
for  alignment.  The  only  ad- 
justments needed  are  to  set  the 
deviation  of  your  transceiver  to 
match  the  microphone's  output 
and  then  to  adjust  the  single 
pot  on  the  PC  board  for  the 
same  deviation  when  using  the 
touchtone  pad. 

The  unit  comes  complete 
with  a  six-foot  coiled 
microphone  cable  and  hanger 
clip.  Power  Is  obtained  from  a 
standard  9'volt  battery  (not 
supplied);  Heath  claims  battery 
life  to  be  approximately  six 
months  with  normal  use.  The 
HD'1984  should  be  very  popular 
with  mobile  operators  since  it 
is  so  quick  and  convenient  to 
use— you  can  hold  the 
microphone  at  the  steering 
wheel  and  work  the  encoder 
while  keeping  an  eye  on  the 
road. 

The  HD*1984  measures 
3-3M"  X  2-5/8"  X  1-3/4"  and 
weighs  in  at  just  9  ounces  (in* 
eluding  battery).  The  kit  price  is 
$39.95.  Heath  Company,  B^n* 
ton  Harbor  Mi  49022. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 
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When  the  M LA  2500  was  first  introducrjtl  it  was  a  new  concept  in 
hifjii  ijerformance  amplifiers,    Low  and  sleek  yet  powerful  enough 
for  the  military.   Some  wondered  ,  ,  ,  needlessly. 


A  promise  kept. 


The  M  LA  2500  promised  2000  watts  PEP  inpui  on  SS8,   A  lieavy  duty 
power  supply.   Two  Eimac  8875's.   And  as  thousands  of  Amateurs  across 
the  world  have  proven,  the  MLA  2500  delivers! 

Now  DenTron  is  pleased  to  bring  you  The   new  MLA- 2500  B* 
Inherently  the  same  as  the  original  MLA  2500,  the  B  model  includes  all 
of  the  above  specifications  plus  a  few  refinements.   New  high  low  power 
switching  for  consistent  efficiency  at  both  the  1KW  und  2KW  power 
levels,  and  160    15  meters. 


Tested  and  proven. 


What  better  test  for  an  amplifier  than  the  Clipperton  DXpedition? 
Even  after  32,000  QSO's,  and  an  accidental  dunk  in  the  ocean,  the  same 
3  MLA  2500's  are  still  amplifying  other  rare  DXpeditions  around 
the  world  -  listen  for  them. 

Convinced?   Isn't  it  time  you  owned  the  amplifier  that  powered 
Cfi(}perton  and  thousands  upon  thousands  of  radio  stations 
throughout  the  world? 

MLA  2500  B  $899.50, 


H  A  OJ 


Radro  Co  ,  Inc 


2100  Enterprise  Poritway 
Twnsburg  Ohio  44067 
(216)425-3l7a 


Enjoy  All  Five  Bands 


with  this 
novice  no-trap  antenna 


Karl  T.  Thurber  W8FX/4 

2S3  Newcasife  Lane 
Monigofnerj  AL  36117 


If  there  is  a  fundamental 
rule  about  getting  the 
most  from  your  radio 
equipment,  regardless  of 
the  size  of  your  pocket- 
book,  it  is  this:  Don't  skimp 


This  antenna  tuner,  or  matching  network,  h  representative 
of  current  designs,  incorporating  a  built-in  wattmeter 
which  allows  accurate  and  continuous  power  measure- 
ment and  swr  indication.  Rated  at  200  Watts  rf  power- 
handling  capability f  this  tuner  enables  feedline  swrs  of  5:7 
to  be  matched  to  the  transmitter,  being  designed  primarHy 
for  coax-to-coax  matching.  Other  wider-range  tuners 
enable  loading  of  balanced-line  (twinlead)  or  single-wire 
antennas  to  the  low-impedance  coax  output  of  modern 
transmitters  and  transceivers.  An  antenna  coupler  should 
always  be  used  in  conjunction  with  multiband  antennas 
for  good  harmonic  suppression.  (Photo  courtesy  of  R.  L 
Drake  Co,) 


on  your  antenna. 

For  top-notch  DX  work,  a 
well-designed  and  properly 
installed  skyhook  is  nearly 
as  important  as  the  trans- 
mitter or  transceiver  itself. 
You  simply  can't  get  max- 
imum efficiency  and  radi- 
ated power  output  using  a 
poor  antenna  system.  Par- 
ticularly with  the  relatively 
low  power  limitation  of 
250  Watts  placed  on  the 
Novice,  a  good  antenna  is 
the  best  hope  for  the 
newcomer  to  work  his  fair 
share  of  DX. 

Many  hams  [and  not  just 
beginners)  run  into  prob- 
tems  in  erecting  just  one 
antenna,  so  the  thought  of 
constructing  antennas  for 
each  of  the  five  HF  bands 
seems  ridiculous,  not  to 
mention  the  effect  on  your 
neighbors.  But,  with  about 
66  feet  of  antenna  space, 
you  can  erect  a  single  five- 
band  (80/75,  40,20,15,  and 
10  meter)  antenna  —  one 
that  uses  a  separate  dipole 
for  each  band  and  which 
uses  no  traps. 

First,  before  describing 
this  antenna  in  detail,  let's 
take  a  look  at  some  com- 
mon single  and  multiband 
antennas    that    are    often 


suggested  for  the  Novice 
and  beginner,  noting  the 
advantages  and  disadvan- 
tages of  each. 

Old  Faithful:  The  Half- 
Wave  Dipole 

You  can  cut  a  separate 
antenna  for  each  band  you 
want  to  work,  although  a 
40  meter  dipole  will  also 
work  fairly  well  on  15 
meters  (due  to  an  "odd 
half-wave  harmonic"  rela- 
tionship existing  between 
the  7  and  21  MHz  dipoles). 
This  is  the  only  case  where 
a  dipole  cut  for  one  band 
will  also  work  on  another. 
Normally,  trying  to  use  a 
half-wave  dipole  on  an- 
other band  results  in 
mismatches,  high  swr,  in* 
creased  possibility  of  BCI 
and  TVI,  and  other  prob* 
lems,  the  least  of  which  is 
poor  efficiency. 

The  half-wave  dipole 
shown  in  Fig,  1  is  normally 
run  in  a  straight  line  and 
centerfed  with  75-Ohm  co- 
axial cable  or  even  75'Ohm 
twinlead  (though  the  latter 
appears  to  be  going  out  of 
favor  because  it  radiates 
and  is  harder  to  handle). 
The  total  length  of  the 
antenna  is  calculated  by 
dividing  the  desired  center 


32 


r 


1/2   h  «T   DPE RATING    FREQUElVCY 


MSyLATOA 


W 


1 


mSULATOft 


TRAMSWtSSION 


Unquesthnabiy  the  world's  most  popular  and  most  commonly 
used  antenna,  it  is  probably  next  to  the  single-wire  in  simplicity. 
However,  its  use  is  normaify  limited  to  the  band  for  which  it  is 
designed.  An  exception  to  this  is  that  an  antenna  resonant  in  the 
40  meter  band  will  also  operate  with  a  tow  swr  (standing  wave 
ratio)  on  15  meters,  three  times  the  basic  operating  frequency. 

The  half -wave  dipole  offers  a  good  match  to  75-Qhm  coaxial 
cable  or  transmitting  type  twintead.  At  the  fundamental  design  fre- 
quency, the  swr  should  be  under  2:1  over  a  range  of  plus  or  minus  2 
percent  of  resonance. 

The  dipole  is  basicatfy  a  balanced  antenna,  both  sides  being 
symmetrical  in  nature.  For  this  reason,  a  balun  (or  "balanced-to- 
unbalanced"}  transformer  coit  is  often  used  to  feed  the  dipole  with 
coax,  which  is  inherently  an  unbalanced  cable  (center  conductor 
plus  grounded  outer  shield). 

The  five-band  antenna  described  in  this  article  is  a  variation  of 
the  basic  half- wave  dipole.  Other  versions  of  the  dipole  are  possi- 
ble, such  as  the  folded  dipole,  designed  to  directly  match  300-Ohm 
feediines.  Again,  the  folded  dipole  is  also  a  single-band  affair. 

Muitiband  operation  is  also  possible  using  so-called  "tuned 
feeders"  (open-wire  or  twinlead  transmission  lines),  coupling  the 
transmitter  to  the  antenna  through  a  wide-range  coupler  or  match- 
ing networii.  The  flattop  is  usually  cut  to  the  lowest  operating  fre- 
quency to  be  used  and  transmission  line  lengths  selected  to  give 
the  least  problems  with  the  high  tine  swr  and  antenna  currents 
flowing  on  the  line. 

Fig.  1.  Basic  haif -wavelength  dipole  antenna. 
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The  trap  antenna  operates  on  two  or  more  bands  with  practical- 
ly the  same  efficiency  as  If  a  separate  antenna  was  constructed 
for  each  band.  In  the  two-band  trap  antenna  shown,  each  parallel- 
resonant  trap  consists  of  a  capacitor  and  coil  placed  at  the  ends  of 
the  shorter  dipole  section.  The  traps  completely  isolate  the  rest  of 
the  antenna  (including  other  traps  for  other  bands)  from  this  sec- 
tion, thereby  acting  as  insulators  for  rf  energy  at  their  design  fre- 
quency. At  lower  frequencies,  however,  they  will  pass  rf  with  little 
effect. 

The  same  principle  follows  on  up  to  the  lowest  frequency  band 
on  which  the  muitiband  trap  antenna  is  designed  to  operate.  The 
lowest  frequency  band  doesn't  require  a  set  of  traps,  of  course  — 
it's  simply  the  entire  length  of  flattop  end  to  end.  A  160  through  $ 
meter  trap  antenna,  for  example,  would  require  six  traps  on  each 
side,  for  a  total  of  twelve,  to  allow  7-band  operation. 

Note  that,  when  traps  are  installed,  there  is  some  shortening  of 
the  antenna^  due  to  the  inductive  loading  effect  of  each  trap.  For 
example,  the  typical  half-wavelength  75  meter  dipole  section 
would  only  have  to  be  about  100  feet  long  because  of  the  effects  of 
the  traps.  The  exact  degree  of  shortening  depends  on  the  ratio  of 
Inductance  to  capacity  in  the  traps:  the  more  the  capacity  in  the 
traps  relative  to  the  inductance,  the  closer  the  antenna  will  be  to 
standard  formula  length, 

Litie  the  basic  dipole,  the  trap  Is  a  balanced-type  antenna  and 
may  be  ted  by  coax  through  a  balun  transformer. 

Fig.  2.  Simple  trap  antenna  configuration. 


operation  frequency  in 
megahertz  (MHz)  into  468. 
Therefore,  a  dipole  for  the 
Novice  segment  of  40 
meters  [7A0  to  715  MHz) 
would  be  about  65'  8"  long. 
But  an  80  meter  CW  dipole 
cut  for  the  low  end  of  the 
band  would  be  all  of  133' 
8'',  a  length  not  all  subur- 
ban lots  can  easily  accom- 
modate, even  using  the  so- 
called  inverted  vee  con- 
figuration where  the  center 
insulator  is  mounted  at  a 
fairly  high  point  and  the 
ends  of  the  antenna  are 
brought  down  close  to  the 
ground. 

In  practice,  the  center 
impedance  of  the  half- 
wave  antenna  varies  slight- 
ly with  the  antenna's 
height  above  the  ground, 
wire  diameter,  proximity  to 
other  objects  such  as  trees 
and  buildings,  etc.  But  it 
fs  safe  to  assume  a  close 
impedance  match  to  70-  or 
75-Ohm  coax  or  twinlead; 
you  can  use  50-Ohm  coax 
with  only  a  slight  swr  in- 
crease. Furthermore,  most 
recent    transmitters    and 


transceivers  are  specifical- 
ly designed  to  work  into 
50-  to  75-Ohm  transmission 
lines,  SO  tuning  or 
matching  is  usually  no 
problem  with  this  kind  of 
one-band,  one- antenna 
setup.  (You  might  be  in- 
terested to  know  that  RG- 
11/U  and  RC-8/U  coax  have 
about  a  6%  loss  per  100 
feet  on  75  meters,  while  the 
smaller  RC-59/U  and  RG- 
58/U  cables  have  a  loss  of 
about  11%.  Foam-type 
coax  has  less  loss,  while 
73-Ohm  balanced  twinlead 
has  about  an  8%  loss. 
Those  losses  tend  to  in- 
crease at  higher  frequen- 
cies and  with  impedance 
mismatchesj 

Although  the  basic  half- 
wave  dipole,  being  very 
straightforward  in  design 
and  not  relying  on  any  gim- 
micks,  gives  the  least 
trouble  of  any  antenna,  a 
separate  antenna  must  be 
constructed  for  each  band 
(except  15  meters).  And 
that's  not  usually  possible 
in  most  urban  and  subur- 
ban locations. 


A  Fair  Compromise:  The 
Trap  Dipole 

The  "trap''  antenna  is  a 
good  choice  for  the  oper- 
ator who  has  the  space  for 
one  full-sized  dipole  and 
wants  muitiband  operating 
capability.  It  is  similar  to  a 
regular  wire  dipole  but  has 
tuned  traps  that  electrical- 
ly isolate  part  of  the  anten- 
na length.  In  a  simple  two- 
band  example,  ff  the  anten- 
na length  from  trap  to  trap 
in  Ftg.  2  is  cut  for  20 
meters,  then,  from  end  to 
end,  the  same  antenna  can 
cover  the  75  meter  band  as 
well,  if  its  full  length  is  a 
half  wavelength  on  that 
band. 

Two  traps  are  needed  for 
each  band,  one  on  each 
side  of  the  feedline  con- 
nection, except  for  the 
lowest  band.  They  are 
parallel'tuned  circuits 
enclosed  in  a  waterproof 
casing,  designed  to  reso- 
nate at  the  center  frequen- 
cy of  the  band.  At  their 
resonant  frequency,  they 
represent  a  high  im- 
pedance to  rf  (thereby  ef- 


fectively acting  as  in- 
sulators), so  the  portion  of 
the  antenna  beyond  the 
traps  will  be  out  of  the  cir- 
cuit, electrically  speaking. 
As  the  traps  are  difficult  to 
construct  and  properly  ad- 
just  (not  to  mention 
making  them  waterproof), 
they're  best  purchased 
commercially.  They  are 
not  terribly  expensive. 
About  a  dozen  manufac- 
turers make  amateur  band 
traps.  Most  can  be  ob- 
tained complete  with 
precut  flattop,  though  just 
the  traps  alone  are 
available  for  anyone  who 
prefers  to  construct  his 
own  antenna. 

The  main  advantage  of 
the  trap  dipole  over  other 
muitiband  antennas  is  that 
a  single  antenna  length  will 
do  for  several  bands. 
However,  as  is  the  case 
with  all  muitiband  anten- 
nas, the  trap  introduces  a 
problem  in  harmonic  radia- 
tion. If,  for  example,  a 
transmitter  is  operating  in 
the  80  meter  Novice  band, 
the  second  harmonic  of  the 
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r^e  quarter-wavGtBngth  antenna  shown  aboye  is  freguently 
used  on  the  HF  bands  to  put  out  a  signai  with  a  low  radiation 
angfe,  especfafly  good  for  OX  work,  it's  also  a  good  choice  when 
there  is  insuificient  room  to  support  fuU  half-wave  flattops  at  the 
desired  operating  frequency. 

A  vertical  antenna  may  be  fed  as  a  so-called  "ground  ptane"  as 
shown  atove^  with  at  feast  four  wires,  each  a  quarter  wavelength, 
extending  radially  from  the  base.  The  radiafs  form  an  ^'artificial'' 
metallic  ground,  allowing  good  tow-angte  radiation  regardless  of 
height  above  the  ground Jhe  vertical  can  a/so  be  fed  directly 
against  ground^  eliminating  the  above-ground  radiafs,  as  long  as 
the  antenna  has  a  good  low-resistance  ground  connection  In  the 
form  of  at  least  a  half-dozen  buried  radials  and  several  ground  rods 
installed  at  the  base. 

At  HF  frequencies,  the  physical  lengths  required  usually  limit 
the  vertical  height  to  a  maximum  of  a  quarter  waveisngth  at  the 
operating  frequency,  whereas  the  smaller  dimensions  at  VHF  fre- 
quencies allow  lengthening  the  antenna  for  some  gain: 
SfS-wave length  and  even  3  half-wavelength  in-phase  configura- 
tions are  common,  giving  several  dB  of  effective  gain  over  the 
basic  quarter-wavelength  antenna. 

The  verticalJike  the  dipole,  is  essentially  a  single-band  affair, 
although  traps  may  be  inserted  at  appropriate  points  for  multi- 
band  use. 

Fig.  3.  Vertical  grour}d-plane  antenna. 


signal  will  also  be  radiated 
very  nicely  by  the  antenna 
—  but  it  will  be  out  of  the 
top  end  of  the  40  meter 
band,  representing  illegal 
operation  and  inviting  a  so- 
called  "pink  ticket"  from 
the  FCC. 

Usually,  you  can  stay 
out  of  trouble  with  multi- 
band  antennas  by  always 
feeding  the  antenna 
through  an  antenna  cou- 
pler, which  can  offer  an 
added  20  to  30  dB  or  more 
of  harmonic  suppression. 

The  problem  of  in- 
creased harmonic  radia- 
tion and  TVI  applies  also  to 
the  five-band  antenna 
which  will  be  described 
later  on  It,  too.  should  be 
fed  through  an  antenna 
coupler,  although  most 
transmitter  pi-network  out- 
put circuits  have  fairly 
good  second  and  third  har- 
monic rejection  character- 
istics if  not  'loaded"  too 


heavily  in  an  effort  to  get 
out  that  last  Watt  of  rf.  (If 
you  suspect  excessive  har- 
monic radiation,  check 
with  a  friend  a  few  miles 
away,  having  him  tune  to 
your  second  or  third  har- 
monic —  it  should  be  re- 
ceived very  weakly,  if  at 
all.  It's  a  fairly  good  test  for 
harmonic  radiation,  pro- 
vided he's  at  least  a  few 
miles  away,) 

Using  a  multiband  an- 
tenna may  also  aggravate 
TV!  problems.  So  be  sure 
to  use  a  low-pass  TVI  filter 
installed  in  the  coax  be- 
tween the  transmitter  and 
the  antenna  tuner  and  use 
the  minimum  grid  drive 
necessary  for  full  power 
output. 

DXer's  Choice:  The 
Ground  Plane 

The  ground-plane  ver- 
tical is  an  excellent  choice 
when  horizontal  space  is  a 
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The  antenna  system  pictured  above  Is  an  adaptation  of  the 
basic  dipofe  antenna;  a  group  of  centerfed  dipoles  are  connected 
In  parallel  where  the  transmission  line  joins  them. 

On  40,  20,  15t  and  10  meters,  the  antennas  act  as  ordinary 
dipoles.  There  is  fairly  fiftle  interaction  between  the  separate  flat- 
tops. On  75  and  80  meters,  the  antenna  is  fed  through  the  shorted 
ends  of  the  coax  (see  text)  as  a  single-wire-type  antenna. 

As  the  antenna,  like  the  basic  dipote,  is  essentially  a  balanced 
system,  a  balanced  feedline  would  normally  be  used,  such  as 
75-Ohm  transmitting-type  twinlMd.  However,  direct  coax  feed  will 
present  tittle  in  the  way  of  problems,  or  the  balun  transformer  can 
be  used  as  shown  in  the  illustration  to  prevent  possible  im- 
balances In  the  system  introduced  by  using  the  unbalanced  coax- 
ial cable. 

As  described  In  the  fexf,  the  antenna  itself  is  constructed  of 
450-Ohm  open-wire  TV  transmission  line,  although  other  varia- 
tions are  suggested,  such  as  the  use  ofSOO-Ohm  twinlead  or  'iad- 
der  line. " 

Note  that,  in  the  configuration  shown  above,  the 20 and  IOmeter 
dipoles  are  the  cutaway  lower  halves  of  the  40  and  t5  meter 
dipoles,  respectively.  Each  set  of  dipoles  should  be  separately 
supported  on  the  ends  to  minimize  strain  on  the  open  wire  line. 

The  physical  design  is  flexible  and  may  be  varied  to  suit  in- 
dividual operating  needs  and  available  space,  as  suggested  In  the 
article. 

Fig.  5  shows  how  the  coax  is  jumpered  at  the  transmitter  end  for 
75  and  30  meter  operation,  while  Fig.  6  shows  details  of  the  center 
insulator  mechanical  support  connections. 

Fig.  4,  Short  five-band  nchtrap  antenna. 


problem  and  if  you're 
mainly  interested  in  work- 
ing DX.  This  type  of  anten- 
na has  a  very  tow  radiation 
angle,  can  be  either 
ground-  or  mast-mounted, 
and  can  be  directly  fed 
with  coaxial  cable,  tt  is 
shown  in  Fig.  3, 

The  quarter-wave  ver- 
ticaf  radiator  must  be  in- 
sulated  from  ground  for 
coax  feed,  presenting  a 
feedpornt  impedance  of 
around  25  to  40  Ohms.  This 
allows  a  reasonable  match 
to  52-Ohm  coax  without 
using  matching  stubs  or 
other  devices  in  the  trans- 
mission line.  The  antenna 
can  also  be  fed  with  70-  or 
75-Ohm  coaxial  line  using 
a  quarter-wavelength  sec- 
tion of  50-Ohm  coax  be- 
tween the  line  and  anten- 
na. 

The  vertical  can  be  fed 
''against  ground"  rather 
than  using  the  ground- 
plane  radials  running 
above    ground    (a    little 


inconvenient  on  80  and  40 
meters  because  of  their 
length).  In  this  case,  care  is 
taken  to  get  a  good  ground 
"mirror"  by  using  several 
six-  to  eight-foot  ground 
rods  and  using  at  least  a 
half-dozen  buried  radials 
of  various  lengths  to  obtain 
the  ground-plane  effect 
and  a  low  rf  ground 
resistance. 

While  it's  a  particutarly 
good  DX  antenna,  the  ver- 
tical sometimes  doesn't 
work  as  well  at  the  medium 
distances  typically  worked 
on  75  and  40  meters.  Also, 
installing  the  radial  system 
often  presents  a  problem. 
Then,  too,  the  ground* 
plane  vertical  is  normally  a 
one-band  affair  that  also 
has  a  nasty  tendency  to  ag- 
gravate TVI  and  RFI  prob- 
lems because  of  its  vertical 
polarization  and  conse- 
quent low  angle  of  radia- 
tion, which  tends  to  direct 
your  signal  down  and  into 
the  neighbors'  TV,  stereo, 
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and  other  e[ectronic  equip- 
ment. 

A  hybrid-tvpe  antenna 
that  is  becoming  increas- 
ingly popular  is  the  trap 
vertical,  which  uses  tuned 
traps  much  like  those  used 
in  the  trap  dipofe,  but 
which  are  inserted  into  the 
vertical  antenna  elements 
at  the  proper  isolation 
points  to  allow  multiband 
operation. 

The  multiband  trap  ver- 
tical —  some  designs  are  as 
short  as  30  feet  or  less  for 
full  80-10  meter  operation 
—  is  an  excellent  all- 
around  antenna  and  a  fine 
DX  choice  when  worked 
against  a  good  ground 
system,  but  it  is  a  lot  more 
expensive  than  the  simple 
wire  flattop.  Also,  due  to 
the  complicated  mechan- 
ical problems  introduced 
by  the  traps,  it's  usually  not 
practical  to  build  your  own 
trap  vertical  from  scratch, 
whereas  single-band  ver- 
ticals and  dipoles  are 
"snaps''  for  ease  of 
construction. 

Another  popular  and  in- 
expensive multiband  ver- 
tical is  base-loaded,  the 
antenna  usually  being 
20-35  feet  long  and  in  one 
continuous  length.  With 
this  antenna,  a  tap  on  the 
base- loading  coil  is 
manually  moved  to  dif- 
ferent positions  on  the  coil 
until  a  good  coax  match  is 
obtained.  While  80  through 
10  meters  can  be  worked 
using  one  antenna  and  coil 
combination,  the  tap  must 
be  changed  manually,  a 
distinct  disadvantage  in  in- 
clement weather.  The  coil 
must  also  be  waterproofed 
and  otherwise  protected 
from  the  elements. 

A  Short  Multiband  Anten- 
na Using  No  Traps 

As  shown  in  Fig.  4,  this 
antenna  is  a  complete, 
easV"tO"bulld|  coax-fed, 
five-band,  se para te-di pole 
system.  As  with  the  basic 
half-wave  dipole  antennas 
discussed  earlier,  the  di- 
poles are  individually  cut 
to  any  desired  frequency 


within  a  particular  band 
using  the  familiar  dipole 
equation  L  —  468/F,  where 
L  is  in  feet  and  F  in  MHz.  For 
general  all-around  opera- 
tion, each  dipole  should  be 
resonant  in  the  center  of  its 
band.  [On  10  meters,  how- 
ever, the  antenna  is  cut  for 
28.5  MHz  to  cover  the  CW 
segment  and  the  lower  end 
of  the  phone  band  starting 
at  28.5  MHz) 

With  this  setup,  on  the 
band  you're  working,  the 
transmitter  and  coax  feed- 
line  ''see"  a  good  75~Ohm 
match;  the  other  paralleled 
dipoles  —  having  a  high 
impedance  on  other  than 
the  band  they're  designed 
for  —  just  aren't  there, 
electrically  speaking,  so 
they  don't  much  affect 
operation  on  the  other 
bands* 

You'll  find  that,  on  40^ 
20,  and  15  meters,  the 
antenna  maintains  a  fairly 
consistent  swr  of  less  than 
2:1  On  the  10  meter  band, 
the  "bandwidth"  of  the 
antenna  is  roughly  500  kHz 
either  side  of  the  design 
center  frequency  (28,5 
MHz)  before  the  swr  starts 
to  become  excessive.  On 
ten,  however,  if  a  wide- 
range  antenna  tuner  is 
used,  the  antenna  may  be 
made  to  load  fairly  well 
over  the  entire  band. 

Using  paralleled  dipoles 
with  one  common  feedline 
is  a  very  common  practice, 
but  the  fact  is  that  it  stiti 
takes  about  125'  of  flattop 
to  radiate  effectively  on  80 
meters.  Even  using  com- 
mercially-designed trap 
dipoies,  the  length  needed 
for  80  is  usually  at  least  100 
feet,  with  a  very  narrow 
operating  frequency  range 
due  to  the  high  '^Q"  of  the 
traps.  Again,  this  kind  of 
space  often  is  not 
available. 

Here's  how  to  get  to  75 
and  80  meters  with  this 
antenna:  First,  recall  that 
the  basic  antenna  length  at 
7.15  MHz  is  determined 
from  the  formula  of  468/F, 
or  65'  6".  Dividing  this  by 
two   gives   us   the   32'   9" 


One  of  the  few  antenna  tuner  kits  on  the  market  today,  the 
5'band  ApoHo  Trans  System  tuner  kit  is  a  wide-range 
coupler  based  on  the  classic  design  by  Lew  McCoy  which 
appeared  several  years  ago  in  QST.  The  tuner  will  match 
low-tmpedance  cobk  cable  or  open-wire  lines^  It  wilt  also 
handle  random-wire  antennas.  The  kit  sells  for  about  $125. 
Also  shown  here  is  a  combination  wattmeter  and  direct- 
reading  standing  wave  ratio  bridge,  a  useful  device  in  tun- 
ing up  and  adjusting  any  antenna.  The  device  behind  the 
antenna  coupler  is  the  Apollo  "Little  Giant''  beam  anten- 
na, a  very  unusually-configured  mini-antenna  designed  for 
single-band  operation  on  40,  20,  15,  or  10  meters,  tt 
measures  just  27"  high  and  22"  wide.  A  slightly  larger  ver- 
sion is  designed  for  80  meter  operation.  (Photo  courtesy  of 
Apollo  Products,  Bok  245,  Vaughnsvilte  OH  45893,) 


length  on  each  side  of  the 
center  insulator.  Now, 
adding  a  length  of  coax  of 
about  92  feet  to  the  32'  9" 
gives  an  effective  antenna 
length  of  124"  9",  which 
represents  a  half  wave- 
length resonant  at  the  ap* 
proximate  center  of  the 
75/80  meter  band. 

On  75  and  80,  you 
should  find  that  the  swr  is 
fairly  low  for  about  150  to 
200  kHz  around  the  design 
frequency    and    shouldn't 


exceed  3:1  or  so  at  these 
limits.  But  on  this  band  — 
and  this  band  only  —  the 
inner  and  outer  conductors 
of  the  coaxial  cable  are 
connected  together  at  the 
transmitter  or  antenna 
tuner  end  and  fed  like  a 
single-wire  antenna.  (Note 
that  a  good  ground  con- 
nection for  the  transmitter 
or  transceiver  is  important 
for  good  results  when  the 
antenna  is,  in  effect,  fed  as 
a    single    wire    against 
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fft/s  tfev/ee  aUows  convenient  switching  from  a  75/80  meter 
singie^wire  configuration  to  straight  muitipiB-dipoie  operation. 

SWtt  In  the  upper  position,  shorts  the  coax  shield  to  the  inner 
conductor  for  75  and  and  80  mefer  operation,  white,  in  the  lower 
position,  it  f$  connected  to  ground  in  regular  fashion.  (Note  that 
the  coax  is  not  grounded  to  the  metal  box  where  It  enters  but, 
rather,  Is  routed  through  a  rubber  grommet.} 

SW2,  when  in  the  normal  position,  connects  the  antenna  system 
to  the  transmitter  or  antenna  tuner  for  regular  operation,  in  the 
ground  position,  the  antenna  Is  grounded  for  lightning  protection. 
The  antenna  should  always  be  grounded  when  not  in  use  for  max- 
im urn  protection. 

The  PL-2S9  connector  is  mounted  to  the  minibox  by  drilling  a 
hole  just  targe  enough  to  accommodate  a  UG-175/U  or  UG-176/U 
reducer  adapter,  screwing  the  reducer  onto  the  PL-259  through  the 
cabinet  watt  it  can  be  epoxied  into  place  if  desired. 

The  two  SPOT  switches  can  be  ordinary  eleotricat  switches  for 
fow-power  work.  However,  heavy-duty  ceramic  rotary  switches  are 
suggested  for  mote  than  100  Watts  or  so  power  fevefs. 

The  jumper  box  shouid  be  connected  to  a  good  ground  system. 
This  is  particularly  important  when  working  the  antenna  as  a 
single-wire  on  the  lowest  band. 

Fig.  5.  75/80  meter  jumper  box  pictoriBi  diagram. 


ground.) 

The  jumpering  can  be 
done  manually  using  alli- 
gator clips,  or  you  can  con- 
struct a  jumper  box  for  the 
purpose,  as  shown  in  Fig.  5. 
The  box  also  provides  for 


grounding  the  antenna 
when  not  in  use,  for  light- 
ning protection,  and  for 
discharge  of  static  buildup 
on  the  antenna. 

Since  the  antenna  oper- 
ates with  a  fairly  low  swr, 


This  low-pass  fitter  provides  extremely  high  attenuation  of 
s/gna/s  higher  than  43  ts4Hz,  effectively  eliminating  the 
possbilitY  of  radiating  undesirable  harmonics  in  the  TV 
bands  through  the  antenna,  Mukiband  antennas  tend  to 
aggravate  harmonic  radiation  problems,  including  TVi, 
but  the  use  of  a  low-pass  filter  and  antenna  coupler  In  the 
transmission  line  will  do  a  great  deal  to  reduce  the 
possibility  of  TV  I  problems.  While  the  particular  Drake 
filter  shown  is  rated  at  only  100  Watts,  other  filters  by 
Drake  and  a  number  of  other  manufacturers  will  handle  all 
amateur  power  levels.  (Photo  courtesy  of  R,  L  Drake  Co.) 
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A  commercialfymanufactured  t:l  balun  is  used  as  a  convenient 
center  insulator  for  the  antenna:  the  hang-up  hook  may  be  used  it 
you  want  to  tilt  the  antenna  for  space  Into  the  inverted  vee  arrange- 
ment mentioned  in  the  text. 

The  450'Ohm  open- wire  line  may  t)e  run  directly  to  the  batun,  but 
a  neater  and  stronger  antenna  resutts  if  you  run  the  dipole  sets  to  a 
1"  X  12"  Lucite^^  or  Plexigias^^  bar,  firmly  anchoring  the  line  ends 
to  the  bar.  Short  ($-8'*)  wires  may  be  run  from  the  bar  to  the  anchor- 
ing hooks  on  either  side  of  the  balun  coil.  Note  that  ail  wires  on 
each  side  of  the  baiun  are  connected  to  each  other,  resulting  in 
each  dipole  being  electrically  paralleled  with  the  others. 

For  maximum  strength,  each  dipole  set  shouid  be  separately 
supported,  minimizing  strain  on  the  antenna  as  a  whole.  Most 
baiuns  are  equipped  with  a  coax  receptacle;  therefore,  the  cable 
shouid  be  fitted  with  a  PL-259  connector  for  easy  connection  to  the 
antenna. 

As  discussed  in  the  text,  300-Ohm  heavy-duty  twinlead  may  also 
be  used  to  construct  the  antenna,  as  may  polyethylene  **l3dder 
tine/*  Solid  copper  wire  may  also  be  used  to  form  the  40  meter 
antenna  with  the  other  dipoles  being  suspended  from  it.  The  AHBL 
Antenna  Book  gives  a  number  of  mechanical  techniques  for 
multiple-diode  center  support  and  may  be  consuited  for  more 
information. 

If  you  prefer,  the  baiun  coil  may  be  eliminated  and  replaced  with 
a  standard  center  insulator  with  tittle  effect  on  performance. 

fig.  6,  Center  insulator  mechanical  support  connections 
for  5-band  antenna.  *Burstein-Applebee  catalogue  no, 
2A9967-9. 


even  on  75  and  80,  the 
transmission  line  could  be 
fed  directly  by  the  pi- 
network  output  circuit  of 
the  transmitter  or  trans- 
ceiver without  using  an  ex- 
ternal antenna  tuner  or 
coupler.  But.  an  antenna 
tuner  or  coupler  should  in 
fact  be  used  to  reduce  the 
very  real  possibility  of 
radiating  out-of-band  har- 
monics —  something  a 
multiband  antenna  will  do 
very  well,  as  mentioned 
previously.  The  tuner  also 
does  a  nice  job  tuning  out 
any  reactance  at  the  band 
edges,  which  is  particularly 
useful  on  both  75/80  and  1 0 
meters  where  swr  may  get 
a  bit  ragged  at  the  band 
edges. 

On  the  top  four  bands, 
the  radiation  pattern  will 
closely  resemble  the  famil- 
iar "broadside''  half-wave 
dipole  pattern,  while  on  75 
and  80  meters,  the  pattern 
is   essentially   omnidirec- 


tional with  elements  of 
both  vertical  and  horizon- 
tal polarization  caused  by 
the  radiating  coax  which  is 
now  an  integral  part  of  the 
antenna.  If  your  space  is 
even  more  limited,  you  can 
mount  the  antenna  in  in- 
verted vee  fashion,  which 
requires  only  a  single  high 
support  and  less  horizontal 
space.  By  doing  this,  you 
very  slightly  reduce  the 
antenna's  resonant  fre- 
quency, feedpoint  im- 
pedance, and  bandwidths, 
as  the  angle  between  the 
two  parts  of  the  dipole  is 
decreased-  As  long  as  you 
don't  make  the  angle  at  the 
apex  smaller  than  about  90 
degrees,  you  should  have 
no  problems  using  the  vee, 
and  the  slightly  lowered 
angle  of  radiation  should 
be  a  plus  for  DX  work. 

Build  It 

The  five-band  antenna  is 
made  of  good-quality  TV- 
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type  450-Ohm  open-wire 
transmission  line,  heavy- 
duty  300-Ohm  twinlead,  or 
commerciailvavailable 
polyethyiene  "ladder  line" 
sold  by  many  large  mail- 
order electronic  suppliers, 
such  as  Burstein-Applebee, 
Lafayette  Radio,  and 
others.  In  most  situations, 
the  open-wire  line  or 
twinlead  is  strong  enough 
to  support  the  antenna,  if 
the  lower  dipoles  are  run 
separately  to  a  support  and 
if  the  coax  is  also  sup- 
ported at  some  point  so  the 
full  weight  of  its  entire 
length  doesn't  fall  on  the 
antenna  flattop.  (You  can 
also  use  #1 2  or  #1 4  copper 
wire  for  the  main  40  meter 
flattop  if  you  like  — Til  dis- 
cuss that  variation  later 
on.) 

Each  end  of  the  40  and 
15  meter  dipoles  (the  top 
halves  of  the  open-wire)  is 
connected  to  an  insulator, 
with  the  centers  being  tied 
through  a  Lucite"^^  or  Plex- 
glasTM  support  bar  to  the 
main  center  insulator.  The 
15  meter  dipole  should  be 
separately  supported  on 
the  ends  and  run  to  a  nearby 
tree  or  any  available  mast 
or  pole.  The  20  and  10 
meter  dipoles  are  simply 
the  cutaway  lower  portions 
of  the  40  and  15  meter 
open-wire  line  or  twinlead. 
The  center  of  each  dipole 
is   connected    in    parallel 

with  the  one  above  it  at  the 
center  insulator.  Fig.  6  is  a 

close-up  view  showing  how 
all  this  is  done. 

When  hanging  the  anten- 
na, you  should  place  it  as 
high  as  you  possibly  can 
above  the  ground  (at  least 
25  to  30  feet)  and  far  away 
from  other  objects  that 
might  detune  it  or  block  its 
radiation    path.    You    can 


orient  it  for  the  direction 
you're  mainly  interested  in 
covering,  but  it  will  still 
radiate  fairly  well  in  all 
directions.  Maximum  radi- 
ation will  be  in  a 
''doughnut  pattern"  lying 
at  right  angles  to  the  wire.* 
Getting  down  to  the 
nitty-gritty  of  actually  con* 
strutting  the  antenna,  your 
best  bet  is  to  use  a  com- 
mercial 1:1,  75<3hm  balun 
coif  as  the  center  insulator. 
While  a  balun  isn't  abso- 
lutely necessary,  it's  help- 
ful in  getting  a  symmetrical 
radiation  pattern  and  keep- 
ing down  antenna  currents 
on  the  coax  (except  on  75 
and  80,  where  the  coax  is 
part  of  the  antenna  itself). 
If  you  want  to  use  a  balun 
—  and  it  is  a  good  idea  to 
do  so  —  they  are  hard  to 
build  and  waterproof  your- 
self, so  it's  probably  best  to 
buy  a  commercial  model, 
costing  anywhere  from  $10 
to  S20.  Unadilla  Radiation, 
Green  Insulator,  Kaufman 
Industries,  Barker  and 
Williamson,  Palomar  En- 
gineers, and  a  host  of 
others  make  them.  Their 
ads  can  be  found  each 
month  in  the  various 
amateur  publications. 

They're  all  good  prod- 
ucts. Two  added  pluses  for 
the  baluns  are  that,  first, 
they  usually  come 
equipped  with  a  built-in 
SO-239-type  coax  connec- 
tor for  easy  feed  line 
attachment,  and  second, 
their  internal  construction 
usually  places  the  antenna 
at  dc  ground  potential, 
affording  some  degree  of 
built-in  lightning  protec- 
tion for  the  antenna  )ust 
make  sure  that  you  use  the 
one-to-one  (1:1)  kind  of 
balun,  not  the  4:1  type, 
which  is  designed  to  trans- 


•Note:  A  centerfed.  horizontal 
half-wave  dipole  radiates  in  a 
fairly  wide  pattern  broadside  to 
its  length  and  poorest  off  the 
ends  of  the  wire.  However,  from 
a  practical  standpoint,  it's  real- 
ly not  that  important  in  what 
direction  you  run  a  dipole, 
especially  on  80  or  40  meters, 
although  orienling  Its  ends  in  a 


north-south  direction  is  a  pretty 
fair  compromise  for  stateside 
contacts.  On  the  20,  15,  and  10 
meter  bands,  directivity  Is 
somewhat  more  pronounced, 
so,  if  DX  Is  your  forte,  you  might 
want  to  route  it  with  this  in 
mind.  In  any  case,  donl  be 
overly  concerned  about  its 
orientation. 


form  a  300-Ohm  folded 
dipole's  impedance  to 
match  standard  75-Ohm 
coax. 

Whether  or  not  the  in- 
herently balanced  dipole 
should  always  be  fed 
through  a  balun  is  a  moot 
technical  point  that  is 
likely  never  to  be  decided 
with  any  finality.  I  have 
never  found  it  absolutely 
necessary  to  use  one, 
though  you  will  find  that 
many  antenna  purists  insist 
that  baluns  are  necessary 
to  keep  current  from  flow- 
ing on  the  outside  of  the 
coax  transmission  line, 
(Some  operators  prefer  to 
use  balanced  75-Ohm  twin* 
lead  and  mount  the  balun 
at  the  transmitter  end  — 
take  your  pick.) 


While  on  the  subject  of 
baluns  and  dipole  center 
connectors,  some  balun 
manufacturers  also  sell  the 
connectors  less  the  balun 
''innards/'  These  connec- 
tors are  very  handy  even  if 
you  don't  want  the  balun 
feature,  making  it  easier  to 
build  a  professional-look- 
ing antenna  with  a  good 
weatherproof  feed  point 
connection.  They're  well 
worth  the  cost  —  usually 
less  than  $9  or  $10  —  and 
are  a  lot  less  hassle  than 
building  your  own  center 
connectors.  Of  course, 
since  they  are  weather- 
proof, they  can  be  re- 
claimed and  used  again 
and  again  with  future 
antennas. 

To  complete  the  installa- 


This  Palomar  balun  is  designed  to  match  unbalanced  coax- 
iai  fine  to  balanced  dipole  antennas  over  the  range  of  U 
to  30  MHz.  According  to  the  manufacturer,  dipoles  fed 
directly  with  coax  cable  are  susceptible  to  cable  radiation 
which  can  lead  to  TVl,  BCf,  rf  feedback  in  the  station,  and 
noise  pickup  when  receiving.  The  balun  (balanced'to- 
unbalanced  transformer)  converts  from  the  essential  un- 
balanced coax  to  a  balanced  output  by  transformer 
action^  Note  the  ''bang-up''  hook"  useful  in  supporting 
inverted-vee-type  antennas,  Baluns  are  made  by  numerous 
manufacturers,  such  as  Unadilla  Radiation,  Kaufman  In- 
dustries, Creene  Insulator,  and  others,  (Photo  courtesy  of 
Palomar  Engineers) 
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1.  Keep  horizontai  antennas  as  high  as  possibie^at  least  25  or 30 
feet  above  the  ground  or  buildings. 

2.  Bend  the  dipole  into  a  vee  if  you  like,  but  avoid  bending  the  ends 
if  at  ati  possible.  Don't  be  overty  concerned  with  the  antenna's 
onentafion. 

3.  feed  horizontal  ffattops  at  the  center  rather  than  at  the  ends; 
baiun  matching  coils  are  nice,  but  are  not  absoluteiy  necessary, 

4.  Use  high-quality  coax  feediine;  its  advantages  far  outweigh  its 
disadvantages.  Smatl^diameter  coax  is  ol(ay  up  to  about  5<K) 
Watts, 

a  Vertical  antennas  are  good,  provided  they  are  worked  against  a 
good  ground  system.  But  they  tend  to  be  noisy  on  receiving  and 
may  aggravate  TVi  and  BCL 

6.  Protect  your  antenna  against  lightning  and  ground  It  whenever 
you're  not  using  It.  You  may  be  very  sorry  If  you  don*t! 

7.  Use  an  swr  meter  or  R^X  antenna  bridge  to  check  out  and  adjust 
your  antenna,  but  don't  get  hung  up  on  svvr.  It  can't  always  work 
out  to  1:1. 

a  install  a  good  station  ground  using  connections  to  coidwater 
pipes  andhr  ground  rods  driven  into  the  earth,  (This  goes  hand  in 
hand  with  lightning  protection.) 

9.  Use  an  antenna  coupler  or  matching  network  in  the  coax  iine  if 
tor  no  other  reason  than  getting  added  harmonic  suppression.  The 
ones  with  built-in  swr  bridges  and  rf  power  meters  are  very  handy 
and  allow  con  1 1  nous  monitoring. 

10.  Use  a  low-pass  filter  between  the  transmitter  or  transceiver  and 
the  antenna  coupler  —  don*t  give  hafmonic-caused  TVI  a  chancel 
It,  f^uitiband  trap  antennas  are  fine,  but  can  be  frustrating  to  ad- 
just if  you've  never  "pruned'"  an  antenna  before.  Be  prepared  to  do 
some  tweaking  to  get  consistent  performance  from  band  to  band. 

12.  Beams,  rhombics,  and  other  advanced  antennas  will  add  punch 
to  your  signal,  but  cut  your  teeth  on  some  basic  typos  first. 

13.  if  your  antenna  doesn't  work  properly,  check  for  continuity  and 
look  for  shorts  in  the  line;  also  check  the  swr  carefully.  Double 
check  ati  solder  joints  and  make  sure  all  connections  are 
mechanicalty  sound,  Above  ail,  don't  try  to  force  power  into  an 
antenna  that  doesn*t  want  to  load  up  —  find  out  what  the  problem 
is  before  ruining  a  final  output  tube  or  messing  up  your  final  tank 
circuit. 

Table  1.  Antenna  installation  tips  for  the  beginner.  Sum- 
marized here  are  a  baker's  dozen  rules  of  thumb  that 

should  help  you  in  getting  the  maximum  results  from  that 
HF  skyhooL  Take  heed!  Wh//e  not  everyone  would  agree 
with  all  the  items  of  my  "laundry  list/*  they  do  represent 
some  20-pius  years  of  observations  in  experimenting  with 
a  wide  range  of  antennas,  from  short  indoor  single-wires  to 
multi-element  beams. 


tion.  you  can  connect  the 
ends  of  the  dipole  to  good- 
quatity  ceramic,  glass,  or 
porcelain  insulators  and 
support  the  ends  with  wea- 
therproof rope,  heavy-duty 
plastic  ciothesline,  or  wire 
(broken  up  with  strain  in- 
sulators at  random  inter- 
vals to  prevent  undesired 
resonances  near  the  anten- 
na which  may  affect  its 
performance  or  swr).  Also, 
don't  pull  the  antenna  too 
tight;  leave  just  enough  sag 
to  keep  it  flexible  in  the 
wind.  In  very  limited  space, 
you  can  hang  the  center  of 
the  antenna  on  any  avail- 
able high  support 
(preferably  nonmetallic) 
and  let  the  ends  droop  in 
inverted  vee  style.  You  can 
also  run  the  center  portion 


of  the  antenna  horizontally 
between  two  closely- 
spaced  supports,  bending 
the  ends  and  hanging  them 
vertically.  (I  don't  reconra- 
mend  the  latter  with  this 
antenna  unless  absolutely 
necessary,  as  it  will  result 
in  a  reduction  in  efficiency 
and  is  a  bit  tricky  if  open- 
wire  is  used  to  make  up  the 
dipoles.  But  supporting  the 
center  is  a  good  idea, 
especially  if  you  use  open- 
wire  line  for  the  main  40 
meter  section,  which  has  to 
bear  a  good  deal  of 
weight) 

The  coax  transmission 
line  is  best  kept  away  from 
trees,  power  lines,  and 
buildings,  particularly 
since,  on  75  and  80  meters, 
it  is  being  fed  as  a  resonant 


or  tuned  line.  It  should  be 
run  outdoors  as  much  as 
possible,  at  right  angles  to 
the  dipoles,  if  possible,  to 
minimize  undue  distortion 
of  the  radiation  pattern  by 
the  coax.  Use  TV-type 
standoff  insulators  in 
routing   the    coax   to   the 

shack. 

Incidentally,    RG-59/U 

coax  is  suitable  for  up  to 
500  or  600  Watts  input  if 
the  swr  is  low,  while  you 
should  use  RG-11/U  if 
you're  running  more  power 
than  that.  Be  wary  of  using 
cheap  CB-type  coax,  as  the 
shielding  tends  to  be  poor. 
The  cable  also  tends  to 
become  very  lossy  at  the 
higher  frequencies. 

The  dipoles  will  interact 
with  one  another  to  a  very 
small  extent.  If  you  ex- 
perience problems  in  keep- 
ing the  swr  fairly  consistent 
from  one  band  to  another, 
you  can  try  pruning  the 
antenna  slightly  for  each 
band  using  a  grid-dip 
meter,  R-X  antenna  bridge, 
or  swr  meter.  You  can  also 
experiment  by  adding 
about  4  feet  of  75-Ohm 
coax  to  the  specified 
92-foot  length  and  then 
trimming  off  about  4"  of 
coax  at  a  time,  until  the  swr 
becomes  fairly  consistent 
from  band  to  band.  The 
extra  length  of  coax  won't 
adversely  affect  75  and  60 
meter  operation,  but  it  will 
shift  the  resonant  frequen- 
cy somewhat  lower  than 
originally  designed. 

Do  your  initial  antenna 
tune-up  without  the  cou- 
pler or  tuner  being  in  the 
line,  so  that  you'll  be  sure 
that  you're  measuring  the 
antenna's  characteristics, 
not  the  coupler's  ability. 
After  you  have  attained  an 
acceptable  swr  on  all 
bands,  move  the  swr  bridge 
to  between  the  coupler 
and  the  transmitter  for 
routine  tune-up  and  band 
changing. 

One  point  before  leav- 
ing the  subject  of  tuning: 
Tweak  the  antenna  all  you 
like,  but,  if  it  works  well  on 
all  bands  and  shows  a  rea- 


sonable swr  on  your 
favorite  band  segments, 
leave  it  alone.  Tuning  any 
muitiband  antenna  for  a 
perfect  1:1  match  on  all 
bands  is  almost  impossible 
and  probably  won't  make 
much  difference  in  overall 
performance  anyway.  Ac- 
tually, from  a  practical 
standpoint,  an  swr  of  even 
4  or  5  to  1  doesn't  cause  a 
great  signal  toss  or  neces- 
sarily cause  loading  prob- 
lems at  the  transmitter. 
This  would  start  to  matter 
at  6  and  2  meters  with  a 
long  feedline,  but,  as  a 
rule,  if  the  power  is  going 
into  the  line,  the  antenna 
has  to  get  most  of  it. 
Spending  a  lot  of  time  try- 
ing to  get  the  swr  down  to 
exactly  1:1  at  all  points  in 
the  band  just  won't  help 
your  signal  that  much. 

Don't  Be  Afraid  To 

Experiment 

The  antenna  should 
work  well  as  designed,  but 
by  no  means  must  it  be 
constructed  exactly  as  de- 
scribed. After  all,  a  good 
deal  of  the  fun  in  amateur 
radio  is  experimenting  to 
determine  what  works  best 
for  your  own  purposes. 

For  example,  you  may 
want  to  use  a  nonbalun 
center  insulator  instead  of 
the  balun  coil.  Or,  you 
may,  for  added  strength, 
want  to  use  #12  or  #1 4  cop- 
perwefd  steel  wire  for  the 
40  meter  section,  using  the 
open-wire  line  or  twin  lead 
for  the  20  and  10  meter 
dipoles  and  skipping  the  1 5 
meter  section  entirely, 
since  the  40  meter  antenna 
will  do  a  fairly  good  job  on 
15.  Many  variations  are 
possible.  Refer  to  the 
Radio  Amateur's  Hand- 
book, the  ARRL  Antenna 
Book,  or  the  book  73  Di- 
pole and  Long-Wire  Anten- 
nas  for  more  ideas  on 
muitiband  antenna  con- 
figurations. 

You  may  even  elect  to 
forget  the  75/80  feature,  if 
that  band  isn't  important 
to  you.  In  that  case,  the 
lowest  band  you  have  to 
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consider  is  40  meters,  so 
the  length  of  the  coax  is 
unimportant,  since  it  oper- 
ates as  an  untuned  line  on 
all  bands  covered. 

Then,  too,  each  dipote's 
length  can  be  set  to  favor  a 
particular  portion  of  the 
band.  For  instance,  you 
might  want  to  cut  them  for 
the  CW  portions  of  40  and 
20,  but  make  them  reso- 
nant  in  the  middle  of  the  15 
and  10  meter  phone  bands 
instead,  depending  on  your 
interests  and  the  operating 


privileges    your    class    of 
license  conveys. 

Bear  in  mind  that,  if  you 
want  to  carefully  tune  the 
antenna  for  a  particular 
band  segment,  it's  best  to 
start  with  lengths  several 
inches  longer  than  calcu- 
lated from  the  dipole  for- 
mula to  give  yourself  a  lit- 
tle play  when  pruning  the 
antenna.  Also,  if  the  92  feet 
of  coax  specified  seems  a 
bit  long,  there's  nothing 
magic  in  the  length.  It  was 
chosen  to  make  up  a  half 


wavelength  on  75  and  80 
when  combined  with  each 
leg  of  the  antenna  for  ease 
in  loading.  You  can  experi- 
ment with  shorter  lengths. 
With  other  lengths  of  coax, 
however,  on  75  and  80  the 
antenna  may  behave  more 
like  a  random  wire,  and  a 
wide-range  antenna  cou- 
pler may  have  to  be  used  to 
tune  out  the  large  amounts 
of  reactance  you  can 
expect. 

In   any   case,   make   all 

measurements    carefully 


and  be  sure  to  solder  all 
joints  properly.  A  cold 
solder  joint  can  wreak  all 
kinds  of  havoc,  with  inter* 
mittent  operation.  TVI,  and 
RFI  very  likely  results. 

This  is  a  simple  antenna, 
but  one  not  involving  too 
many  performance-rob- 
bing compromises.  And, 
you  will  very  likely  find 
that  in  general,  the  simpler 
the  antenna,  the  better  the 
results  and  the  fewer 
operating  problems  you're 
going  to  have^B 


The  "ULTIMATE" 
in  CW  Reception! 


COPY  ONE 


ACTUAL  SIZE 

3 '/t"  WIDE 

2  M  HiGN 

4  3/8"  DEEP 

COPY  ONE  IS  NOT  A  FfLTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  proficiency.  The  CW  signal  is  processed  (not  filtered)  in  a  manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending), a  must  for  emergency 
CW  operations.  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  &  FEATURES: 


fUltimate  station  rejection  [almost  unbelievable  but  true!) 
I  Pitch  &  volume  independent  of  receiver  or  transceiver 
I  Full  quieting  (i,e,,  no  background  noise)  without  squelch 
ICOPY  ONI  i&  not  a  filter,  there  is  absolutely  noringmg  or 
background  noise 

I  Plugs  into  transceiver  or  receiver /transmitter  combo 
without  modification 


Di»crimmates  lignati  in  60  to  100  cycle  increments 

Full  break-in  CW  operdtion 

lnclu<le<(  115  volt  AC  power  supply  or  may  be 

battery  operated 

Butit  in  code  practice  oscillator 

LED  lock-up  cootroU  front  panel  mounted 


ORDER  YOURS  TODAY! 
send  $99.95  by  check 
or  money  order  to: 


IT 


lies. 
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3135  North  Cole  Road   Boise,  Idaho  83704    [208]  377-1 562 
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"^Ew    Hi  Pro  Mk  I 

*  Suie-ofrbe-jri,  fulMeaiure  r^peiiefi  iliJt  boa*t  broad  range 
lemperaturc  Jnd  electrical  lUbiMiy  for  u$e  in  an  unconirdled 
environment 

*  Ld*  turreni  dfiin  -  A  plus  for  emergency  12  voft  Jtindby  lucterY 

*  Th«  receives  dtrvdop  mixlintjiii   u^lile  semiitviiy   Mid  sideband 

refeclion 

*The  uansmitttn  devdop  IS  Witu  hfirumym  of  ctcan  rf  ind  i  faithfij 
Teptodisctkm  of  the  input  sigrvat  insuring  ^  extremely  good  soun-ding 

*  Includes  a  high  qtiaJity  dyiumic  mkropiwrte  and  a  detailed 
insiniction  manuil  pA  Res.  add  6%  ISJC 

50  MHz  S789,95  450  MHz     799.95 
144  ^  220  MHz  S699.95     plus  shipping 


5V4-X19' x13" 


OPTIONS 


Duplexers 

Basic  auto  patch 

Matching  cabinet 

,0005%  High  stability  crystals 

Moggtore  Electronic  Eafcorolory 


V*/EST    CHESTER.     ^A.     103S0 


MX 
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AUan  S.  Joffe  W3KBM 
1005  Twining  Road 
Dresher  PA   19025 


Reincarnating 
Old  Test  Equipment 


a  1942  capacitance  meter  is  born  again 


My  Cornell-Dubilier 
capacitance  bridge  had 
served  long  and  well.  Pur- 
chased in  1942,  the  model 
BN     cost     about     $1Z00. 


Photos  by  WA3PTC 

Eighteen  years  later,  Lliy 
1 2A7  failed  and  was  replaced. 
In  1972,  a  resistor  failedi  and 
then>  in  May,  1977,  the 
•*new^'     12A7     failed.     Ob- 


cr 


5*1 


viousiy  such  an  unreliable 
piece  of  gear  was  begging  for 
replacement  .  . ,  until  the 
price  of  an  equivalent  unit 
revealed  the  true  extent  of 
inflation. 

Examination  of  the  prob- 
lem called  for  recycling, 
something  we  hams  had  been 
doing  for  years  before  the 
idea  caught  on  in  the  popular 
press.  The  only  item  needed 
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to  bring  the  unit  back  to  life 
was  a  bridge  baKmce  amplifier 
and  an  indicator  of  balance.  I 
had  always  been  less  than 
thrilled  with  the  magic  eye 
indicator,  as  it  had  to  be 
shaded  from  ambient  light  to 
really  sec  when  balance  was 
achieved 

In  my  case,  I  decided  on  a 
new  housing,  since  the  old 
one  had  been  cracked  white 
proving  that  gravity  was  still  a 
viable  force.  The  cabinet 
from  an  old  five- inch  Sony 
TV  was  mated  to  a  panel 
m^ide  out  of  a  formica cuitHf 
from  a  woodworking  project 
Fig,  1  shows  the  original  sche- 
matic. 

Electrically  (as  shown  In 
Fig.  2),  all  parts  associated 
with  the  old  bridge  amplifier 
and  magic  eye  indicator  were 
discarded,  keeping  the  basic 
bridge  components  intact 
The  voltage  divider,  con- 
sisting of  a  terhmcgohm 
resistor  and  a  one-mcgohm 
resistor  (across  the  output  of 
the  bridge),  serves  two  pur- 
poses —  first,  to  keep  the 
impedance  high  at  this  point 
to  allow  the  bridge  to  func- 
tion, and  second,  to  control 
the  amplitude  of  the  input  to 
the  op  amp  used  as  a  bridge 
amplifier. 

The  output  of  the  bridge 
when  unbalanced  can  run  as 
high  as  thirty  volts,  and  at 
balance,  depending  on  the 
range  in  use,  can  be  as  low  as 
a  few  tenths  of  a  volt  The 
divider  reduces  this  variation 
of  amplitudes  by  a  factor  of 
eleven  to  avoid  real  problems 
with  the  op  ampj  which  is  set 
up  for  again  of  ten» 
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Fig.  L  Qrcuit  diagram  for  capacitor  bridge  model  BK 


Fig.  Z  ^Original  components. 


40 


The  balance  indicator  is  a 
meter  salvaged  from  an  old 
tape  machine  and  serves  quite 
nicely  in  this  function  with 
the  advantage  over  the  old 
magic  eye  in  that  it  does  not 
need  to  be  shielded  from 
ambient  light.  Since  the 
meter  you  may  use  may  vary 
in  sensitivity  from  the  orphan 
t  wound  up  using,  here  is  a 
simple  way  to  set  up  the 
proper  series  resistor  to  scale 
the  meter*  Unbalance  the 
bridge  and  insert  just  enough 
series  resistance  so  that  the 
meter  pins  full  scale.  Then 
shunt  the  meter  with  the 
germanium    signal    diode,    as 


shown    in    Fig.    2,   and    the 

meter  indication  should  drop 
about  one  or  two  scale 
divisions.  This  simple  method 
obviates  any  fuss  and  feathers 
log  amp  problems  to  handle 
the  signal  variations  that  the 
op  amp  handles.  It  allows  for 
a  very  nice  null  reading  to 
show  balance,  while  saving 
the  meter  from  overload* 

The  original  transformer 
has  two  windings  —  one 
driving  the  bridge  and  the 
other  a  center-tapped  winding 
which  formerly  lit  the  fila- 
ments of  the  tubes.  This 
latter  winding  is  used  to  feed 
a  full- wave  bridge,  producing 


the  dc  voltages  needed  for  the 
741  op  amp.  I  put  a  28-volt 
pilot  tamp  across  the  output 
of  the  supply,  which  serves 
the  second  purpose  of  acting 
as  a  bleeder. 

Be  sure  to  ground  the  dial 
plate  of  the  bridge  to  the 
ground  terminal  of  the 
supply.  If  you  use  a  metal 
cabinet,     keep     the     bridge 


circuitry  isolated  from  it,  as  it 
may  upset  bridge  calibration 
on  the  low  capacity  scale. 

Many  times,  t  have  seen 
similar  units  at  flea  markets 
or  hamfests  selling  for  a  five- 
dollar  bill.  They  arc  well 
worth  recycling  in  this 
manner,  considering  the  cur- 
rent cost  of  an  equivalent 
bridge.  ■ 
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teur  Radro  Club  of  Durham  NC. 
Charles  W.  Bryan  WA4VKX 

Durham  NC 

We  know  that  articles  about 
the  10  GHz  band  are  of  growing 
interest   to  amateurs.    That's 


why  we  publish  them,  tt's  up  to 
mdivfduais  to  decide  how  they 
witl  use  this  expanding  technol- 
ogy. 

We  feef  that  it  is  our  obiiga- 
tion  and  the  obligation  of  every 
citizen  to  speak  out  against  a 
law  so  obviously  foolish  and 
useless  as  the  55  mph  speed 


limit.  For  a  couple  of  years  now, 
the  National  Highway  Traffic 
Safety  Administration  has 
been  touting  the  55  mph  limit 
as  a  tifesaving  measure.  In  fact, 
a  close  look  at  the  NHTSA's 
own  statistfcs  shows  that  the 
reduction  in  traffic  fatalities 
since  19T3  can  be  credited  to 
such  factors  as  safer  automo- 
tile  design  and  increased  use 
of  seatbelts . . .  but  not  the  55 
mph  speed  limit.  Check  the 
May  issue  of  Car  and  Driver  for 
a  discussion  of  this  topic. 

Although  the  government 
has  set  standards  for  exposure 
to  microwave  radiation,  there  is 
considerable  informed  opinion 
that  the  standards  are  not  near- 


ly stringent  enough,  L  for  one, 
object  to  being  irradiated 
against  my  will  by  police  radar 
until  it's  been  proven  beyond  a 
doubt  that  such  irradiation  is 
harmless.  Thus  far,  the  jury  is 
still  out,  —  JeM  DeTray 
WB8BTH/1,  Asst,  Publisher. 


MICROWAVES 


] 


I  was  glad  to  find  the  article 
on  microwave  safely  by  Bob 
Thornburg  in  the  April,  1978, 
issue  of  73.  However,  \  was  con- 
cerned that  the  article  men- 
tioned   only    the    thermal 

Continued  on  page  43 
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Steve  Zawacki  WAl  UUK 
8  Lind  Terrace 
Rctndolph  MA  02368 


Finding  Radio  Pests 


basics 


It's  now  Thursday  after- 
noon and  that  donkey 
who  has  been  kerch unking 
the  repeater  since  Sunday 
night  is  still  making  a  pest  of 
himself,  What^s  worse  is  that 
he's  adding  am  occasional 
*Vord"  to  his  kerchunks.  If 
your  patience  is  now  as  short 
as  the  repeater's  squelch  tail, 
then  it  may  be  time  for  a  fool 
hunt. 

The  only  difference 
between  a  foo!  hunt  and  a 
fox  hunt  is  the  beast  you're 
chasing.  I  respect  foxes! 

Almost  all  hunters  agree 
that  the  fun's  in  the  chase, 
not  in  the  capture  or  kill. 
Aiso^  the  police  and  the 
courts  usually  frown  on  any 
creature,  even  a  jammer, 
being  physically  abused  or 
having  its  den  vandalized.   I 


haven't  met  a  junior  jammer 
yet  worth  a  kiiobuck  fine  and 
two  years  in  a  cage. 

So  if,  after  considering  all 
the  legal  ramifications  of 
assault,  your  g'oup  still  wants 
to  find  the  nuisance,  here's  a 
reasonably  inexpensive  and 
fairly  accurate  method  of 
radio  direction-finding.  It 
may  not  be  the  fastest  way 
(no  microprocessor  support), 
but  the  techniques  have 
proved  reliable  over  many 
years  of  practical  application. 

Maps 

First  of  all,  no  attempt  at 
radio  direction-finding  (RDF) 
will  be  successful  unless 
accurate  maps  of  the  repeater 
coverage  area  are  available. 
The  center  spot  on  your  RDF 
map  should  be  the  repeater 


Fig.  L  RDF  station  overlay. 


site.  The  more  deuited  the 
map,  the  better.  Road  maps 
can  be  used,  but  they  are 
usually  off  scale.  This  will 
affect  the  accuracy  of  the 
RDF  attempt. 

Equipment 

Next  you  need  stations 
with  the  minimum  equipment 
necessary  to  conduct  RDF, 
Since  you  can't  rely  on  the 
entire  net  being  available 
when  you  need  it,  try  to 
designate  as  many  stations  as 
possible  as  RDFers,  Each 
RDF  station  must  have  a 
receiver  with  a  sigr^al  strength 
meter,  a  rotatable  unidirec- 
tional antenna,  and  a  means 
of  precisely  determining  the 
direction  of  the  antenna. 

The  receiver  must  be 
capable  of  receiving  the  re- 
peater*s  input  frequency.  It 
does  no  good  to  try  to  RDF 
the  pest  on  the  repeater's 
output  frequency,  unless  you 
want  to  make  sure  he  hasn*t 
run  off  with  your  repeater. 

The  antenna  array  does 
not  have  to  be  exotic.  Any 
commercially-made  beam  wilt 
perform  admirably.  The  most 
important  thing  is  to  be  able 
to  determine  the  exact 
direction  the  beam  is  pointed 
at  any  given  time.  The 
simplest  system  to  use  is  the 
360"^  circle  with  0"^  as  north. 
Some  maps  contain  a  grid, 
true  and  magnetic  north.   It 


doesn't  matter  which  north 
your  RDF  net  uses,  just  as 
long  as  everyone  in  the  net 
uses  the  same  one.  Otherwise, 
the  results  of  your  RDF 
attempt  will  not  be  usable. 

Antenna  director  cali- 
bration can  be  as  simple  or 
complex  as  you  want  to  make 

it  The  KISS  (keep  it  simple, 
stupid)  principle  is  usually 
the  best  to  follow  In  situ- 
ations  where  elaborate  equip- 
ment is  not  available.  Simply 
determine  the  exact  direction 
of  each  RDF  station  from  the 
repeater  site  using  your 
designated  north  and  the 
360*^  circle.  Now  that  you 
know  this  direction,  the  next 
step  is  to  compute  the  direc- 
tion of  the  repeater  from  the 
RDF  station.  This  can  be 
accomplished  using  the  old 
pathfinder's  trick  of  finding 
the  back  azimuth  to  a  known 
location. 

The  formula  for  com- 
puting a  back  azimuth  is:  X° 
=  Y'^+ISO''  (if  Y°  <  180°)  or 
X'  =  Y°^180"  (if  Y"  >18Q') 
('*X"  being  the  desired  back 
azimuth;  "Y"  being  the 
bearing  of  the  RDF  station 
from  the  repeater  site). 

As  an  example,  if  station 
A  is  on  a  bearing  of  70"^  from 
the  repeater  site,  then  the 
repeater  site  will  be  on  a 
bearing  of  250^  from  station 
A.  If  station  B's  bearing  from 
the  repeater  is  310^,  then  the 
repeater's  bearing  from 
station  B  is  130*^.  So,  when- 
ever either  station  wants  to 
calibrate  its  antenna  director^ 
the  operator  simply  tunes  in 
the  repeater,  adjusts  the 
antenna  direction  until  the 
strongest  reading  is  indicated 
on  the  receiver's  signal 
strength  meter,  and  aligns  the 
rotor  director  dial  to  read  the 
predetermined  back  azimuth. 

RDF  Net  Operations 

The  successful  RDF 
activity  can  be  divided  into 
three  parts:  target  notifi- 
cation, line  bearing  acqui- 
sition, and  plotting, 

/ .    Target  no  tification. 

The  person  designated  as 
the  controller  of  the  RDF  net 
should  be  the  one  to  contact 
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the  RDF  stations  with  RDF 
requests.  Since  the  repeater 
will  probably  be  ineffective 
due  to  the  fammer,  and  FM 
simplex  may  not  reach  every- 
one, the  most  logical  means 
of  communications  may  be 
Ma  Bell's  telephone  system.  If 
you  really  want  to  go  through 
the  efforts  of  RDF,  then  be 
prepared  to  spend  a  few 
bucks  for  phone  calls. 

2   Line    bearing   acquisition. 

This  is  when  the  fun  starts. 
After  receiving  an  RDF  re- 
quest, the  station  performs  a 
quick  antenna  director  cali- 
bration on  the  repeater  out- 
put frequency.  Not  only  does 
this  allow  the  RDF  station  a 
chance  to  insure  the  accuracy 
of  his  "shot,"  but  it  also  lets 
him  observe  what  the  jammer 
is  actually  doing  (ker- 
chunking,  swearing,  etc.).  The 
next  step  is  to  change  to  the 
repeater  input  frequency  and 
try  to  hear  the  jammer.  If  the 
jammer^s  signal  can  be  re- 
ceived, adjust  the  direction  of 
your  beam  for  maximum 
reading  on  the  receiver's 
signal  strength  meter.  The 
bearing  indicated  on  the  an- 
tenna director  is  then  re- 
ported to  the  net  controller. 


Don't  be  surprised  if  a 
number  of  RDFers  cannot 
receive  the  jammer-  This  is 
another  good  reason  to  have 
as  many  stations  as  possible 
involved  in  the  RDF  net 

3.  Phtting. 

Now  we're  getting  down 
to  the  nitty-gritty.  The  net 
controller  has  now  received 
the  line  bearings  from  the 
RDFers,  He  then  goes  to  the 
RDF  map  which  shows  the 
locations  of  all  the  RDF 
stations  on  a  plastic  overlay 
(Fig.  1),  Each  RDF  station 
location  will  have  bench 
marks  indicated  above  and 
below  with  0*  and  180°; 
respectively.  These  bench 
marks  are  necessary  to  orient 
a  protractor  on  the  map  at 
each  RDFer's  location- 
Let's  follow  the  steps  of  a 
normal  RDF  plot.  The  con- 
troller has  received  a  line 
bearing  acquisition  from  RDF 
station  A.  He  takes  a  pro- 
tractor and  orients  it  on  the 
bench  marks  at  A's  map 
lucation.  He  makes  a  grease 
pencil  mark  on  the  protractor 
scale  corresponding  to  the 
received  bearing  report.  He 
then  draws  a  straight  line 
from  A's  location  through  the 
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Fig.  a  RDF  plot 
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from  page  4  J 

dangers  of  microwaves. 
Although  thermal,  or  heating 
effects,  can  be  severe— such 
as  the  rapid  cooking  of  skin  and 
corneas—  there  are  other;  non- 
therma f  BffecXs  which  can,  over 
time,  produce  their  own  senous 


results.  These  effects  are  called 
nonthermal  because  they  do 
not  occur  by  the  heating  of 
tissue,  but  instead  by  the  in- 
teraction of  certain  radio  fre- 
quencies with  molecules  or 
chemical  reactions  which  oc- 
cur in  the  body.  We  are  already 
familiar  with  many  nonthermal 


bearing  mark  and  beyond 
These  steps  are  repeated  for 
each  RDF  report 

At  some  spot  on  the  map, 
a  number  of  the  bearing  lines 
wilt  intersect.  It's  a  rare 
occurrence  to  have  three  or 
more  lines  intersect  at  the 
same  spot  As  a  result,  a 
process  known  as  "triangu- 
iation'*  is  employed. 

Triangulation  is  the  most 
commonly  accepted  melhud 
of  determining  a  transmitter 
location  based  on  RDF,  How- 
ever^  it  is  only  as  precise  as 
the  accuracy  and  reliability  of 
the  equipment  used  by  the 
RDFers. 

Fig.  2  shows  a  situation  in 
which  three  line  bearings  have 
been  plotted  on  a  map, 
forming  a  triangle.  In  order  to 
determine  the  location  of  the 
jammer,  place  the  point  of  a 
compass  (the  kind  used  for 
drawing  circles)  in  the  center 
of  the  triangle.  Adjust  the 
compass  so  the  pencil  part 
reaches  the  furthest  angle  of 
the  triangle.  Now  make  a 
circle  with  the  compass.  Your 
mystery  station  will  be 
located  somewhere  within 
this  circle  (Fi&  3), 

If  the  net  controller  re- 
ceives more  than  three  RDF 


reports,  he  uses  the  ones  that 
form  the  smallest  triangle. 

While  this  system  may  not 
seem  too  precise,  it's  about  as 
accurate  as  you'll  find  for  the 
size  of  the  investment 
Remember,  the  system  will 
be  used  by  radio  amateurs, 
not  the  Coast  Guard  or 
NASA.  Very  few  hams  have 
the  loose  capital  to  establish 
an  elaborate  locating  station. 
The  hobby  forces  us  to  use 
whatever  we  can  afford  to 
accomplish  what  we  desire. 

If  a  more  precise  location 
of  the  foker  is  desired,  then 
out  with  the  mobiles  and  DF 
loops.  At  least  the  triangu- 
lation method  will  narrow  the 
search  area  dramatically. 

The  next  problem  comes 
with  identification  of  the 
jammer.  Now  that  you  know 
who  he  is,  what  are  you  going 
to  do  about  it?  Any  action 
outside  the  law  will  only  lead 
you,  not  the  jammer,  to  the 
clink>  Take  whatever  advice 
that  the  FCC  and  any  lawyer 
hams  in  your  group  are 
willing  to  give  concerning  any 
post*identification  activity. 
Playing  vigilante  can  be 
hazardous  to  your  future,  "!f 
you  can't  do  the  time,  don't 
do  the  crime.*'  ■ 


Fig,  i  Final  RDF  plot 


effects  in  our  daily  lives: 
radioactivity  (radiation 
"burns/'  organ  damage  from 
ingestion,  cancer^,  x-rays  (cell 
damage,  btrth  defects,  cancer), 
and  ultraviolet  rays  (sunburn, 
eye  damage,  skin  cancer). 

In  the  Dec.  13,  20,  1976, 
issues  of  the  New  Yorker 
magazine,  author  Paul  Brodeur 
described  in  a  long  and 
scholarly  article  the  frightening 
history  of  microwave  research 
in  the  United  States.  He  also 
described  the  long-term  effects 
of  microwave  radiation  (ill- 
nesses, eye  problems,  and 
more)  which  have  plagued  the 
lives  of  many  who  were  at  one 
time  in  their  lives  involved  with 


microwaves.  Although  the  U,S, 
armed  forces  were  very  slow, 
even  resistant,  to  the  idea  of 
this  type  of  nonthermal  danger 
(indeed,  the  proper  safety  pre- 
cautions would  have  made  the 
cost  of  research  consrderably 
htgherX  the  Russians  very  early 
showed  an  awareness  of  the 
possibility  of  such  danger  by 
setting  their  safety  limits  far 
beiow  those  of  the  U.S. 

Even  though  the  power  levels 
involved  in  amateur  radro  are 
small,  and  the  effects  of  these 
particular  frequencies  are  not 
fully  known,  the  experimenter 
should  be  aware  that: 

Continued  on  page  46 
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Video  Magic  For  Your  Home 

to  make  boredom  disappear 


If  you  like  working  with 
unique  aspects  of  modern 
electronics,  there's  an  un- 
limited amount  of  enjoyment 
awaiting  you  in  the  world  of 
home  video  equipment.  Al- 
though this  fascinating  area 


of  entertainment  has  pre- 
viously been  relatively  expen- 
sive, today's  market  now 
offers  low-priced  closed 
circuit  TV  systems,  cartridge 
video  tape  recorders^  and  a 
variety  of  TV  games  which 


can  be  assembled  and  used  in 
your  own  home,  A  miniscule 
combination  of  these  units 
can  quickly  turn  your  den  or 
recreation  room  into  a  per- 
sonalized ''AIaddin*s  Castle" 
of  fun.  Technical  expansions 


Home  brew  haven!  Here's  the  A  TV  Researdi  Chroma-plex  7700  color  converter  for  home  video 
games  ready  for  construction.  Highly  detailed  instructions  make  this  affair  fust  a  few  hours 
long.  The  unit  on  the  left  is  the  A  TV  Research  fixe-  Verter  which  permits  video  to  modulate  a 
simple  VHF  oscillator. 


of  these  systems  are  limited 
only  by  one's  imagination, 
desires,  and  available  time. 


li< 


As  the  area  of  "non- 
radiating  video  systems"  is 
quite  diversified,  this  article 
will  attempt  to  describe  some 

of  its  capabilities  and  assets 
on  an  informative  basis. 
Specific  construction 
projects,  like  interface  cir- 
cuits, converters,  etc*,  vary 
with  individual  setups,  thus 
precise  technical  details  have 
been  kept  to  a  minimum.  Vm 
sure,  however,  the  ideas 
presented  here  will  give  you 
an  accurate  overall  view  of 
home  video  fun. 

TV  Games 

A  quick  glance  through 
the    advertisements    in    any 

recent  issue  of  73  Magazine 
will  verify  that  this  field  has 
expanded  Substantially  since 

the  days  of  TV  ping-pong  and 
hockey* 

Modern  game  tCs  generate 
auto  races,  airplane  dog 
fights,  duck  shoots  (a  modi- 
fied BB  gun  with  a  photo- 
transistor  down  its  barrel 
does  the  *'firing*'),  and  much 
more.  The  games  are  easily 
assembled  on  foolproof 
printed  circuit  boards,  and 
youYe  ready  for  action.  The 
usual  cost  of  these  game  chips 


44 


is  between  10  and  20  dollars. 

If  you  build  d  game  that 
has  video  only  output,  you'll 
need  to  tap  into  your  home 
TV  at  a  point  on  the  first 
video  amplifier's  input  Care- 
fully check  the  schematic  of 
your  television  before 
deciding  on  this  point.  Locate 
a  place  which  is  after  the  4,5 
MHz  and  920  kHz  traps  and 
doesn't  upset  any  biasing 
arrangements  of  the  video 
amplifier's  inpuL  Problems 
with  local  TV  stations  "feed- 
ing through''  videa  stages  and 
mixing  with  game  displays 
can  be  eliminated  by  using  a 
switch  to  temporarily  dis- 
connect b-plus  from  rf  and  i-f 
stages* 

As  an  alternate  solution  to 
modifying  the  home  TV,  an 
externally  modulated  VHF 
oscillator  (commonly  known 
as  an  rf  modulator)  may  be 
connected  between  a  TV 
game's  video  output  and  the 
antenna  terminals  of  any  tele- 
vision for  instant  action.  One 
example  of  such  a  converter 
is  the  Pixe-Verter  which  costs 
approximately  9  dollars  and 
is  manufactured  by  ATV 
Research,  13  and  Broadway^ 
Dakota  City,  Nebraska 
6873T 

If  you  tire  of  viewing  any 
of  your  TV  games  in  black 
and  whjte^  ATV  Research 
also  manufactures  a  Chroma- 
Plex  7700  digital  color  con- 
verter which  performs  beauti- 
fully. The  unit  connects 
between  a  game*s  video 
output  and  a  VHF  oscillator 
or  TV's  video  amplifier  and 
generates  dozens  of  color 
combinations.  The  cost  of 
this  kit  ranges  from  20  to  35 
dollars,  depending  on  the  size 
of  your  junk  box, 

CCTV  Systems 

There's  a  kaleidoscope  of 

usefu!  applications  for  the 
presently  popular  and  com- 
paratively inexpensive  closed 
circuit  TV  systems.  These 
units  arc  available  from 
sources  like  Advance  Video, 
5835  Her  ma,  San  Jose, 
California  95123,  The 
systems  can  be  used  for  video 
babysitting  for  implementing 
hands*off    magazine    reading 


(close-up    lenses    permit    6x 
magnification)^   for   monitor- 
ing   outdoor    activities,    for 
amateur  fast  scan   and  slow 
scan     TV     operations,     and 
much     more     {sunbathing 
enthusiasts     will    find    their 
standard     equipment     zoom 
lens  an  absolute  necessity !)- 
Let  your  wit  and  humor  be 
your  guide- 
Most    CCTV    cameras  are 
basically  inexpensive  fast  scan 
units    vdiich    output  with   4 
MHz     of    conventional     TV 
video.    You'll    need    another 
one  of  the   previously  men- 
tioned modulated  VHF  oscil- 
lators if  you  want  to  connect 
it  to  the  antenna  terminals  of 
a     regular     TV     set.    That, 
incidentally,  brings  to  mind  a 
quick    and    easy    means    of 
getting    CCTV    signals    from 
one  end  of  your  house  to  the 
other.     Simply     disconnect 
your  outdoor   antenna    (you 
surely  don't  want  the  neigh- 
bors to  confirm  their  vicious 
suspicions    of  you)   and   use 
your  antenna  leads  to  convey 
the  signal  between  rooms.  Be 
sure  your  TV  signal  doesn't 
radiate     further     than     a 
hundred  feet,  however,  or  the 


Close-up  of  A  TV  Research  Pixe-  Verier.  This  unit  is  a  miniature 
TV  transmitter  which  may  be  modufated  with  conventional 
video.  Output  is  selectable  —  channels  2  through  6. 


FCC  gang  will  hunt  you  with 
a  5- ton  ax. 

Video  Tape  Recorders 

Until  recent  times^  one 
could  merely  dream  of  own- 
ing his  personal  video  taping 
system.  The  typical  cost  of 
such  units  was  definitely  in 
the  kitobuck  range,  and 
specific  information  on  their 


use  was  rare  as  slippers  fur 
snakes*  feeL  Today,  however, 

that  situation  has  changed 
radically*  Companies  like 
Advance  Video  now^  dis- 
tribute high  quality  color 
video  cassette  recorder/ 
players  which  sell  for  approx- 
imately 300  dollars  and  per- 
form very  well.  Advance 
Video's     matching     CCTV 


Video  entertainment  gear  set  up  and  ready  for  action,  7 he  cartridge  tape  deck  is  propped  on 
the  foots  too  f  and  support  circuitry  is  behind  it.  The  CCTV  camera  and  TV  game  can  drive 
either  television  or  tape  recorder.  The  recorder  can  a/so  tape  programs  during  the  operator's 
absence. 
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camera  sells  for  1  50  dollars. 
These  units  can  be  preset  to 
view  household  functions  or 
record  TV  programs  during 
your  absefKe  and  replay  them 
as  desired,  A  fantastic  variety 
of  prerecorded  programs  for 
these  units  is  also  available 
from  Advance  Video.  The 
time  required  to  set  up  one  of 
these  cassette  video  tape  re- 
corders is  a  brief  evenitig*s 
activity.  You'll  need  another 
modulated"VHF  oscillator  if 
you  want  the  VTR's  output 
to  feed  the  antenna  terminals 
of  your  TV  set  However,  you 
must  connect  the  VTR's 
input  to  the  video  detector 
output  in  your  TV  for  record- 
ing  off-the-air  programs 
(remember  the  previously 
described  bias  considerations 
before  diving  into  your  TV*s 
circuitry).  Advance  Video 
Company  distributes  an  in- 
expensive interface  board  and 
detailed  instructions  for  cor- 
rectly making  these  connec- 
tions, so  there's  very  little 
chance  of  going  wrong  if  you 
follow  their  fnstructions. 

Once  the  tape  system  is 
working  smoothly,  you  can 
have  a  ball  taping  programs, 
viewing  special  interest  tapes, 
watching  the  family,  and 
practically  anything  else  your 
imagination  can  devise  (let's 
see  ,  .  .  football  replays  are  on 
channel  3,  the  next  door 
neighbor*s  on  4,  the  Friday 
movie's  on  6,  the  TV  game's 
on  8  —  there's  still  room  for 
more  activity  on  channels  9 
and  11). 

Tying  Everything  Together 
Once    you've    acquired    a 


Close-up  of  Advanced  Video's  cartridge  tape  system  during  use.  Deck  assembly  contnins 
rotating  pickup  heads,  tape  transport,  and  main  controh^  The  electronics  unit  Is  the  separate 
"fish  tank*'  behind  the  deck.  The  small  unit  on  the  footstool  is  the  VHP  oscillator  which 
interfaces  video  outputs  to  the  television's  antenna  terminals- 


small  arsenal  of  video  equip- 
ment and  get  it  scattered 
around  the  living  area,  you'll 
need  a  means  of  housing 
everything  in  one  place.  A 
large  home  brew  cabinet  with 
controls  on  the  top  and 
input/output  connections  on 
the  rear  should  fill  the  bill 
perfectly.  If  you  plan  this 
construction  project  with  an 
eye  toward  future  expan- 
sions, a  complete  video  enter- 
taioment  center  will  be  the 
final  result  You  can  then  sit 
back  and  play  games  while 
recording  the  best  shots  (plus 
adding  a  variety  of  colors  for 


special     eff^ts),     produce 

instant  replays  of  televised 
shows,  tape  record  your  own 
home  movies,  and  much  more 
without  stopping  every  few 
minutes  to  rewire  patch 
cables.  Later  you  might  inter- 
face your  pet  computer  to 
the  TV  for  video  readouts  or 
modify  a  tape  cartridge 
module  to  act  as  an  analog 
storage  device  for  generating 
unusual  TV  games*  Ideas  like 
*rSSTV  Slalom  Game"  (May, 
1977,  73  Magazine,  page  58) 
can  also  be  implemented  on 
fast  scan  TV,  if  you  care  to 
experiment     with     new 


methods. 

In  conclusion,  I  would  like 
to  emphasize  that  non- 
radiating  video  systems  are 
tremendous  fun,  relatively 
inexpensive,  and  require  only 
minor  technical  expertise  to 
construct  and  operate.  They 
can  be  enjoyed  for  an  in- 
definite length  of  time  and 
depreciate  only  slightly  in 
valua  They  are  also  a  perfect 
means  of  getting  started  in 
two  other  fascinating  fields: 
amateur  fast  scan  television 
and  slow  scan  TV.  Now, 
wouldn't  you  rather  be  oper- 
ating  video,  too?  ■ 
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from  page  43 


1.  nonthermal  fadiation 
damage  occurs  over  a  long 
period  of  time  and  is  not  felt  im- 
mediately; 

2.  the  exact  safety  Hmits  and 
the  mechanisms  of  damage  are 
not  known,  although  long-term 


evidence  from  numerous 
sources  shows  that  danger 
does  e)cist;  and 

3.  should  long-term  effects 
be  proven  for  amateurs  working 
with  microwave  equipment, 
this  may  be  used  as  firepower 
to  further  curtail  the  frequen- 
cies available  for  amateur  radio 


enthusiasts. 

I  think  anyone  working  with 
microwave  radiation  would  do 
well  to  take  as  many  precau- 
tions as  possible  to  minimize 
exposure,  even  beyond  the 
thermal  safety  limits  sug- 
gested by  Mr.  Thornburg. 

Further  information  may  be 
obtained  in  the  book 
Micfowa\/es:  The  Deadty  Ra- 
diance, based  on  the  original 
articles. 

Bob  Silbersteln 

Cambridge  MA 

DE-ZAP  STRAP  ZAP 

I   am  writing  you   regarding 


the  unexpected  safety  hazard 
In  the  design  of  the  "De-Zap 
Strap'*  article  In  the  May  issue. 
If  the  strap  Is  made  as  shown  in 
the  article,  the  wearer  will  be 
hard  (low  resistance)  grounded 
anytime  the  strap  touches  the 
case  of  a  grounded  piece  of 
equipment,  metal  bench,  etc. 
At  this  point,  the  stage  is  set  for 
a  serious,  possibly  fatal,  acci- 
dent. AH  that  is  needed  now  is 
to  accidentally  touch  a  voltage 
source  with  the  other  hand.  The 
ideal  electrocution  path  now 
exists  across  the  chest  cavity 
and  less  than  ,1  Amp  current 
flow  will  be  fata!. 

Cominued  on  page  53 
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lOO  Hz  to  50  MHz 
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Introducing  CSC^s  new 
Mini-Max.  It  brings  down  the 
cost  of  counting  up  the  frequency 
forCB-ers,  hams,  computer  enthu- 
siasts, audiophiles. .  just  about  any  engineer,  tech- 
nician or  hobbyist  will  find  it  indispensable. 
It's' mini"-sized,  too— apocketable  3x6x  1J^  inches 

But  when  it  comes  to  performance,  Mini-Max 
means  maximum  value.  Measuring  signals  as  low  as 
30  mV  from  100  Hz  io  a  guaranteed  50  MHz,  with 
±  3  ppm  timebase  accuracy  and  better  than  0,2 
ppm/°C  stability  from  0  to  50^C.  Comptetely 
automatically  Advanced  LSI  circuitry  with  a  crystal 
controlled  timebase  provides  precise  frequency 
readings  on  a  bright,  six-digit  LED  display,  with 
automatic  KHz/MHz  indications.  Mini-Max  is  versatile, 
too.  You  can  connect  it  directly  to  the  circuit  under 


test,  or  use  its  matching  mini  antenna  for  easy  RF 
checking.  Either  way  the  input  is  protected  against 
overload  to  50V  (100V  below  1  KHz}. 

Mini-Max  is  as  inexpensive  to  use  as  ft  is  to  own. 
An  ordinary  9  volt  aikafine  battery  gives  up  to  8  hours 
of  intermittent  operation,  and  you  have  the  flexibility  of 
a  batteryeliminator  for  AC  operation.  For  increased 
versatility  there's  a  complete  line  of  accessories, 
including  standard  clip-lead  cabte  and  mini  antenna 
—  eliminator  and  carrying  case  are  optional. 

CSC  s  newall-American  made  Mini-Max  is 
everything  you  need  for  highly-accurate  checking 
of  frequencies  up  to  50  MHz.  At  a  price  that  will  Freq 
you  out.  Order  today  Call  203-624-3103,  9a.m.  - 
5p,m.  Eastern  Standard  Time.  Major  credit  cards 
accepted.  Or  see  your  CSC  dealer  Prices  slightly 
higher  outside  U.S.A. 


COrfflNENTAL  SPECfALTIES  CORPORATION 


^Vlanufaclurer's  suggested  retail  price. 
1978  Continental  Special  ties  Corporaiton 


eg 


70  Fulton  Terrace,  Box  1942,  New  Haven,  CT  06509.  203-624-3103  TWX  710-465-1227 

WEST  COAST.  351  Catifomra  St.,  San  Francisco,  CA  94104,  415-421-8872  TWX  910-372-7992 

GREAT  BRITAIN.  CSC  UK  LTD.  Spur  Road,  North  Feltham  Trading  Estate.  Feltham,  Middlesex,  England,  01-890-0782  Infl  Telex:  851-881-3669 

CANADA.  Len  Finkler  Ltd,;  Ontario 


Jerroid  Swank  WBHXR 
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Washington  Court  House  OH  4SI60 


Novice  Guide 
To  Phased  Antennas 


part  II 


Many  hams  have  been 
intrigued  by  the  idea 
of  phasing  three  cardioid 
patterns,  as  shown  in  Fig.  1 . 
It  seems  as  though  that 
would  make  a  good  beam 
which  could  be  elec- 
tronically rotated.  The  idea 
is  usually  seen  with  anten- 
nas spaced  a  quarter  wave 
apart  and  with  a  quarter- 
wave  delay  to  make  possi- 
ble firing  in  six  directions 
for  complete  180°  rota- 
tion. 

1  have  talked  to  quite  a 
few  hams  who  have  tried 
this,  and,  while  it  is  im- 
pressive to  hear  the  signal 
go  down  and  up  as  the  pat- 
tern is  rotated,  there  are 
some  problems. 

For  one  thing,  the  pat- 
tern for  quarter-wave  spac- 
ing and  quarter-wave,  or 
90®,  delay  is  120**  between 
half-power  points,  as  you 


can  see  in  Fig.  2.  This 
means  that  you  can  get 
pretty  complete  coverage  — 
better  than  a  single  anten- 
na in  any  direction  — with 
just  two  antennas. 

Another  problem  is  that 
the  third  antenna,  which- 
ever one  is  unused,  causes 
distortion  of  the  pattern 
unless  it  is  completely 
detuned-  This  means, 
usually,  that  both  the  main 
coax  lead  and  the  shield 
must  be  disconnected.  In 
addition,  if  the  lead-in  is 
near  an  odd  multiple  of  a 
quarter  wave  at  the  fre- 
quency in  use,  the  discon- 
nected lead  may  still  show 
an  electrical  short,  and  the 
antenna  will  still  cause 
trouble.  This  problem  does 
not  occur  with  two  anten- 
nas, since  both  are  driven. 

It  is,  however,  easy  and 
profitable  to  phase  three 
antennas  with  half-wave 
spacing,  as  shown  in  Fig.  3. 
All   can   be  driven  broad- 


*i 


side,  causing  three  figure- 
eight  patterns,  covering  six 
directions,  with  very  good 
nulls  in  the  unwanted 
directions.  All  three  leads 
are  identical,  and  there  is 
no  necessity  to  add  or  sub- 
tract delay  lines.  The  swr  is 
low  with  no  matching  prob- 
lems. By  making  all  the 
lines  multiples  of  a  half 
wave,  the  disconnected 
antenna  effectively  opens 
the  unused  antenna,  detun- 
ing it  completely.  At  a  half 
wave  apart,  there  is  little 
effect  on  the  other  two 
antennas, 

A  figure-eight  pattern  ts 
useful  for  stations  in  the 
center  of  the  U.S.A.  so  that 
stations  in  the  east  and  the 
west  can  be  joined  in  a  rag 
chew.  You  can  easily  apply 
the  pattern  to  your  loca- 
tion and  see  if  it  would  be 
good  for  you. 

The  inverted-vee  dipole 
can  easily  be  phased, 
either  end  fire  as  in  Fig.  4, 


or  collinear  as  in  Fig.  5  The 
coUinear  array  takes  a  long 
space,  but  not  much  width. 
It  could,  for  example,  be  in- 
stalled on  a  fence  line, 
without  taking  up  any  ap- 
preciable yard  space.  Fed 
to  a  T-connector  between 
the  two  antennas,  it  would 
give  a  figure-8  pattern  with 
about  3.8  dB  gain.  It  would 
not  be  practical  to  switch  a 
delay  line  in,  as  the  ends  of 
an  inverted  vee  have  a  loss 
of  about  6  dB. 

The  end-fire  array  can  be 
spaced  a  quarter  wave  and 
arranged  with  a  delay  line 
of  90^,  or  a  quarter-wave 
delay  line.  If  two  feedlines 
are  brought  into  the  shack, 
the  delay  line  can  be 
switched  into  either  line, 
thus  reversing  the  array. 
The  pattern  will  be  the  car- 
dioid similar  to  Fig,  2. 


Fig.  r 


Fig.  2, 


fig,  3. 
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Fig.  4. 


Anv  of  the  delays  and 
patterns  shown  for  vertical 

antennas  in  part  I  of  this  ar- 
ticle can  be  used  with 
these  antennas.  Both  the 
colfinear  and  end-fire  ar- 
rays can  be  suspended 
either  from  two  push-up 
masts  or  a  nylon  cord 
strung  between  two  towers 
or  poles. 

By  using  eighth-wave 
spacing,  and  a  S/S-wave- 
length  (135®)  delay,  it  is 
possible  to  support  a  pair 
of  inverted  vee  dipoles 
from  a  single  tower  using  a 
piece  of  masting  as  a 
spreader,  as  shown  in  Fig. 
6.  On  40  meters,  this  would 
be  17\  and  the  delay  line 
woutd  be  33'10 '.  The  gain 
would  be  close  to  that  of  a 
2-element  beam. 

Of  course,  the  ultimate 
array  is  the  one  shown  in 
Fig.  7  with  two  end-fire 
pairs  in  broadside,  which 
combines  the  figure-eight 
pattern  of  the  broadside 
connection  with  the  end- 
fire  unidirectional  pattern 
to  obtain  a  narrower  and 
higher  gain  unidirectional 
lobe. 

In  the  May,  1975,  Ham 
Radio,  this  array  was  writ- 
ten up  in  detail,  after  I 
designed  the  array  for  use 
in  Antarctica  at  McMurdo 

Station.  Combining  the  3,8 
dB  gain  of  the  broadside  ar- 
ray with  the  4.5  dB  of  the 
end-fire  array  gave  nearly  a 
9  dB  gain,  as  shown  in  the 
pattern  at  C.  This  is  better 
than  most  3-element 
beams,  and  the  angle  is 
lower  than  a  beam  unless  it 
is  installed  at  least  a  half 
wave  above  ground. 

This  array  was  made  up 


of  verticals,  but  the  same 
plan  could  be  used  with 
inverted-vee  dipoles.  Using 
the  pair  shown  in  Fig.  5  and 
placing  a  similar  pair  a 
quarter  wavelength  behind 
them  with  four  push-up 
masts,  you  would  have  a 
potent  arrangement.  You 
could  feed  the  broadside 
pair  with  a  T-connector, 
and  bring  the  two  feed  lines 
into  the  shack.  By  inserting 
a  quarter-wave  piece  of 
coax  in  either  line,  you 
could  reverse  the  array  as 
needed. 

This  would  take  a  little 
space— about  140  feet 
long  and  34  feet  wide  — but 
the  four  masts  and  the  wire 
would  cost  less  than  a 
beam,  and  you  would  not 
have  any  concrete  to  pour 
or  towers  to  climb.  It 
would  be  less  subject  to 
man-made  electrical  in- 
terference than  verticals, 
and,  by  using  a  pulley  at 
the  top  of  each  mast,  you 
could  make  tuning  adjust- 
ments or  change   antenna 

lengths  easily. 

The  principles  of  phas- 
ing can  also  be  used  for 
two  meter  antennas  and 
CB  antennas  to  advantage. 
I  once  had  a  pair  of  CLR  CB 
antennas  mounted  on  a 
piece  of  ^V*"  water  pipe 
with  ells  at  each  end  and  a 
T  in  the  center  The  whole 
thing  mounted  on  a  TV 
antenna  rotator.  The  pipe 
was  9  feet  long  for  quarter- 
wave  spacing  at  27  MHz, 
and  it  realty  made  an  ex- 
cellent beam.  See  Fig.  8. 

That  was  where  I  found 
that  the  two  antennas  used 
must  be  tdenticaL  I  used  an 
older  CLR  vertical  and 
added  a  new  one.  In  the 
meantime,    Hy-Cain    had 
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fig.  5. 


added  an  rf  coil  in  the  base, 
and  the  pattern  was  not  at 
all  what  I  wanted^  I  phoned 
them,  and  they  explained 
the  change,  after  asking  me 
if  I  had  used  an  old  one  and 
a  new  one  I  got  a  second 
new  one,  and  then  it 
worked  perfectly. 

The  coil  in  the  base 
threw  the  phase  out  180°, 
and  that  made  a  cardioid 
pattern  impossible. 

Picture  a  pair  of  two 
meter  verticals  spaced 
9V2"  (quarter  wave)  or  19" 
(half  wave).  If  a  repeater 
needs  to  fire  from  an  outly- 
ing area  into  a  city  or  to 
give  coverage  along  a  high- 
way, this  is  the  easy  way  to 
do  it.  A  CB  station  in  a  ser* 
vice  area  can  make  a 
figure-eight  pattern  to  aim 
up  and  down  a  highway 
and  cut  down  interference 
from  stations  in  town  by  us- 
ing half -wave  spacing, 

You  have  probably  seen 
the  pairs  of  CB  verticals  on 
cars,  with  one  on  each  side 
of  a  car  and  the  antennas 
fed  by  equal  lines  to  each 
antenna.  This  gives  a  slight- 
ly  elongated  pattern  in  the 
direction  of  the  highway 
and  cuts  down  the  signal 
from  the  sides. 

There  are  several 
popular    antennas    which 


use  the  phasing  principle, 
such  as  the  ZL  specialp  the 
8JK,  the  Sterba  curtain, 
and  the  Bruce  and  the  bob^ 
tail  curtain,  among  others. 
Even  the  quad  can  be 
driven  as  a  phased  array. 

There  is  one  basic  dif- 
ference between  a  para- 
sitic array  and  a  driven  ar- 
ray. The  antennas  in  a 
parasitic  array  are  either 
shorter,  for  a  director,  or 
longer,  for  a  reflector.  The 
antennas  in  a  driven 
phased  array  are  of  iden- 
tical size.  This  makes  it 
possible  to  use  antennas 
which  it  would  be  difficult 
or  impossible  to  lengthen 
or  shorten,  such  as  trap- 
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f/g.  7.  Horizontai  radiation  patiern  of  bali-wavelength 
spaced  antennas  is  shown  at  A,  The  pattern  at  B  is  that  of 
quarter-wavelength  spaced  antennas.  At  C  is  the  pattern  of 
the  four-element  phased  array. 
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type  antennas.  It  also 
makes  possible  instant 
reversal  of  direction 
without  a  rotator  or  com- 
plicated switching. 

One  example  is  a  pair  of 
Mor*Cain  antennas  which  1 
used  with  excellent  results 
as  a  phased  pair  A  Mor* 
Cain  antenna  is  a  short- 
ened design  which  reduces 
the  length  by  nearly  half 
and  allows  the  use  of  two 
or  more  bands  with  the 
same  antenna.  See  Fig.  9. 

The  ones  I  used  are 
shown  here.  Each  con- 
sisted of  a  40/20  arrange- 
ment, with  the  40  meter 
section  being  reduced 
from  66  feet  to  about  37 
feet,  and  had  interlaced  a 
full  length  20  meter  anten- 
na. I  used  them  very  suc- 
cessfully in  Antarctic 
phone   patch  traffic   as  a 


pair  of  slopers  on  forty 
meters,  with  haff-wave 
spacing,  I  often  used  to  pin 
the  meter  on  the  KWM2A 
at  South  Pole  Station  with 
this  antenna. 

A  friend  of  mine,  K7PPQ 
in  Las  Cruces,  New  Mexico, 
is  preparing  to  use  the 
same  two  antennas  as  a 
pair  of  phased  verticals 
suspended  from  a  17' 
boom.  The  shortness  of  the 
antennas  makes  it  possible 
to  use  a  40'  mast.  To  sus- 
pend a  full-size  40  meter 
vertical  dipole  would  take 
a  70'  mast.  The  lead-in 
from  each  antenna  will  be 
brought  into  the  shack,  so 
delay  lines  can  be  inserted 
for  either  reversal  or  to 
change  the  pattern  to  a 
broadside  figure-eight 
when  desired. 

Rodney  O'RourkeKSVYJ 
used   a    pair  of  Mor-Caro 
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antennas  as  a  two-element 
40/20  beam  with  excellent 
results  by  spacing  them  17' 
with  a  quarter-wavelength 
delay  on  40  meters,  which 
was  a  half-wavetength  on 
20  meters. 

At  this  point,  I  had  better 
explain  a  few  things  about 
delay  lines  in  phased  ar- 
rays, as  well  as  some 
matching  methods.  I  won't 
make  it  very  difficult,  as 
this  applies  to  all  phased 
arrays,  unless  you  use  a 
tuner  to  take  care  of  the 
matching. 

When  a  pair  of  antennas 
are  spaced  a  quarter 
wavelength  and  a  coaxial 
delay  line  is  used  to  feed 
the  leading  antenna,  the 
coax  line  will  not  reach  be- 
tween the  two  antennas. 
This  is  because  the  .66 
velocity  factor  makes  a 
quarter  wave  of  coax  too 
short  For  example,  if  two 
antennas  on  forty  meters 
are  spaced  34\  which  is  the 
free-space  distance,  the 
coax,  with  a  velocity  factor 
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of  .66.  will  beonly  22'6". 

There  are  two  solutions. 
One  is  to  use  a  % -wave- 
length delay  line,  which 
will  be  67'6^  and  will 
reverse  the  direction.  The 
other  is  to  bring  the  two 
lines  into  the  shack,  or  at 
least  away  from  the  anten- 
nas, and  then  insert  the 
delay  line. 

I  usually  bring  the  lines 
into  the  shack,  where  I 
have  complete  control 
over  the  phasing.  As  long 
as  the  two  lines  are  equal, 
they  can  be  any  length, 

The  next  thing  is  the 
matching.  While  a  50-Ohm 
line  is  a  pretty  good  match 
for  a  single  vertical,  when 
two  are  connected  in 
parallel,  the  impedance 
falls  to  25  Ohms.  To 
counteract  this,  we  often 
use  a  quarter  wavelength 
of  72-Ohm  line  to  raise  the 
50  Ohms  to  100  Ohms  in 
each  line  so  that,  when 
they  are  paralleled,  they 
would  be  50  Ohms  again. 

When    you    use    four 
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antennas,  you  can  go 
through  the  same  pro- 
cedure. You  can  put  a 
720hm  section  in  each 
line  from  the  pair  of  anten- 
nas. Of  course,  if  you  have 
a  good  nnatchbox,  you 
won't  need  to  use  this 
method. 

Switching 
problem  Fig 
simple  method  of  moving  a 
delay  line  from  one  direc- 
tion to  the  other  and  also 
of  feeding  the  pair  in  phase 
for  broadside  operation. 

When  the  switch  is  on 
position  1,  the  quarter- 
wavelength  delay  is  in 
series  with  antenna  #2,  and 
the  reverse  is  true  on  posi- 
tion 3.  On  position  2,  the 


signals  are  fed  into  both 
antennas  at  the  same  level. 
This  is  for  quarter-wave 
Spacing.    For    antennas    a 

half  wave  apart,  two  sec- 
tions of  quarter- wave 
length  coax  can  replace 
the  eighth-wave  sections. 

Of  course,  with  half* 
wave  spacing,  putting  the 
switch  on  either  position  1 
or  position  3  will  have  the 
same  effect,  merely  chang- 
ing from  broadside  to  end 
fire. 

For  a  really  unusual 
method  of  feeding  a  pair  of 
phased  verticals,  see  Fig. 
11.  This  array  is  used  by 
Tom  W7DND  in  Bremer- 
ton, Washington,  with  a 
parasitic  reflector  behind  it 
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and  does  a  fine  job.  Note 
that  the  antennas  are  fed  in 
phase  by  turning  over  the 
coax  line,  with  one  antenna 
gofng  to  the  center  conduc- 
tor and  the  other  to  the 
shield.  The  half-wave  line 
feeding  antenna  #1  puts 
that  antenna  back  in  phase 
with  #2.  Notice  that  no 
radials  or  ground  connec- 
tions are  used. 

In  Fig.  1 2,  the  same  array 
is  used  with  a  voltage  feed 


in  the  center,  using  link 
coupling  to  the  coax 
feedline  This  is  a  sort  of 
upside-down  bobtail  array. 

1  hope  all  this  has  not 
made  phasing  seem  com- 
plicated, but  it  shows  that 
that  are  many  types  of 
phased  arrays,  none  of 
which  are  very  compli- 
cated. 

Pick  one  which  suits 
your  purpose  and  good 
luck    ■ 
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into  best  skiers. 


Many  who've  read  it  are  nuw^  reaping  the 
rewards.  Because  iheyVe  found  that  U.S* 
exports  are  a  mon^  than  S 100  billion  a  year 
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N,  V.  Cohen  WB4Lm 
7719  Sheryi  Dtive 
Norfolk  VA  2350S 

J.  M.  FranJce  WA4WDL 

J  00 6  Westmoreland  Ave*,  Apt  225 

Norfolk  VA  2350 B 


Can  A  $20  FM  Rig 

Work? 


testing  the  VHF  Engineering 

7X750  xmtr 


Neither  of  us  has  ever 
written  a  review  article 
before,  bui,  after  building 
several  TXlSOs,  we  fett  that 
other  amateurs  would  be 
interested  in  our  finding^. 
The  TX150  is  a  low-power 
two  meter  FM  transmitter,  ft 
consists  of  three  sections  —  a 
modulator,  an  oscillator 
multiplier,  and  a  final  multi- 
plier output  stage. 

The  first  problem  became 


apparent  when  the  kits  ar- 
rived. The  only  instruction  is 
a  single  page  showing  the 
schematic,  parts  list,  and  lay- 
out, Whfle  this  presents  no 
great  drawback  for  expe- 
rienced buiiderSj  the  beginner 
should  realize  that  this  is  not 
a  Heath  kit-type  project-  The 
schematic  has  one  omission  — 
there  should  be  a  jumper 
from  the  junction  of  CI  2  and 
LI  to  the  junction  of  R9  and 
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RFC2.  The  parts  are  of  high 
quality,  and  the  coils  are  pre- 
wound  with  the  exception  of 
RFC!.  The  beginner  might 
have  a  problem  recognizing 
RFC2;  it  appears  the  same  as 
a  1/2-Walt  resistor,  but  has  a 
tan  body.  The  board  is  glass 
epoxy;  and  the  copper  is  tin 
plated  for  easy  soldering. 
There  are  no  mounting  holes, 
so  plan  to  drill  some  before 
assembly  is  started.  The  cir- 
cuit board  is  only  25,4  mm 
by  1 15  mm. 

Assembly  is  easiest  if  all 
the  capacitors  are  mounted 
and  soldered  first,  followed 


by  the  single  jumper  with  its 
insulating  tubing  and  the  two 
rf  chokes.  Next,  the  coils  are 
mounted  and  soldered  after 
clipping  off  the  small  plastic 
tabs  on  the  bases.  Then  the 
audio  components  and  resis- 
tors are  mounted  and  sol- 
dered. The  resistors  are 
mounted  vertically  with  one 
end  flush  with  the  circuit 
board.  R12  is  mounted  under 
the  board.  Finally  solder  in 
all  of  the  semiconductors 
after  double  checking  their 
orientation.  The  entire  trans- 
mitter strip  can  be  assembled 
in  two  or  three  hours. 

Inserting  an  18  MHz 
crystal,  testing  began.  Tune- 
up  is  simple.  Using  a  50-Ohm, 
1-Watt  resistor  for  a  load  with 
a  diode  detector  as  in  Fig.  1, 
the  oscillator  and  then  the 
final  and  output  coils  are 
peaked  for  maximum  output. 
Table  1  gives  the  measured 
output  power,  input  current, 
and  total  input  power  for 
supply  voltages  of  6  to  13 
volts.  Note  that  the  output 
power  with  a  13-vo!t  supply 
is  an  impressive  300  milli- 
watts. 

What  about  harmonics?  A 
series  of  tests  were  made 
using  a  Hewlett-Packard 
model  8554L  spectrum  ana- 
lyzer set  up  as  In  Fig.  2.  The 
photographs  show  that  the 
multiplier  frequencies  are 
more  than  30  dB  down  from 
the  carrier.  The  second  har- 
monic is  50  dB  down,  and  the 
third  is  48  dB  below  the 
carrier  level  The  relatively 
good  harmonic  suppression  Is 
due  to  the  double  tuned  out- 
put. Next,  a  2  kHz  tone  was 
applied  to  the  microphone 
input.  The  modulation  spec- 
tra are  included  in  the  photo- 
graphs.   Photo   C   is  with  3 


Fig.  /.  Simple  relative  power  meter  for  tuning  the  TX750> 
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Fig,  2.  Setup  used  for  spectrum  analysis. 
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Photo  A.  Spectrum  of  TXJ50.  Horizontal  -  20  MHzjdiviSfon;     Photo  a  Spectrum  of  TXJ50.  Horizon  tai  -  50  MHz /division; 

vertical  —10  dBj division,  (Spike  on  left  is  0  frequency  mark  J      vertical  WdBfdivision.  (Spike  on  left  is  0  frequency  mark.) 


Photo  C  Modulation  with  3  millivolts  peak-to-peak  2  kHz      Photo  D.  Modulation  with  10  mittivotts  peak-to-peak  2  kHz 
tone.  Horizontal  —  2  kHz/division;  vertical  —  linear.  tone.  Horizontal  —  2  kHzjdivision;  vertical  —  linear. 


millivolts  peak-to-peak  input, 
and  Photo  D  is  with  10  miili- 
volts  peak-to-peak  input.  In 
Photo  D,  the  carrier  is  near 
zero^  or,  in  other  words,  the 
zero  order  Bessel  function  is 
zero,  indicating  a  modulation 
index  of  2A.  Since  the 
modulation  index  is  the  ratio 


of  the  peak  deviation  to  the 
modulating  frequency,  multi- 
plying the  2  kHz  tone  by  2.4 
yields  a  peak  deviation  of  4.8 
kHz  with  10  millivolts  peak- 
to-peak  audio  input.  This  is 
close  to  the  desired  5  kHz 
deviation.  Distortion  becomes 
evident  when  the  audio  input 


exceeds  20  millivolts  peak-to- 
peak.  The  transmitter  was  run 
key-down  for  three  hours 
with  a  12'Volt  supply  with  no 
adverse  effects*  The  final 
transistor  got  warm^  but  the 
output  remained  constant 

All  thinp  considered,  the 
TX150    is    well    worth    the 


$19.95  price  tag.  It  is  an 
economic  answer  for  projects 
requiring  a  stable  low^power 
transmitter  strip  that  is  very 
compact.  With  the  present 
proliferation  of  repeaters,  it 
presents  an  easy  starting 
point  for  beginners  to  join  in 
the  fun  on  two  meter  FM.  ■ 
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A  method  of  discharging 
static  buildup  is  certainly  a 
necessity  when  working  with 
MOS  and  many  other  devices, 
but  it  must  be  made  so  that  the 
wearer's  safety  hazard  is  not 
significantly   increased.   The 


resistance  must  be  located  at 
the  wrist  so  that  accidental 
shorting  of  the  grounding  wire 
will  not  bypass  the  isolation 
resistance.  The  resistance 
value  should  be  designed  to 
limit  the  worst  case  current  ex- 
posure to  1  to  2  milliamperes 
(Le,,    the    resistance   value 


should  be  selected  so  that  with 
the  highest  voltage  in  the  work 
area  passing  through  the  isola- 
tion resistor  and  the  person, 
assuming  the  person  has  zero 
resistance,  the  current  In  the 
circuit  will  not  exceed  i  or  2 
milliamperes). 

The  design  must  also  con- 
sider the  voltage  rating  of  the 
resistors.  A  typical  1/4  Walt 
resistor  is  limited  by  a  voltage 
rating  of  250  V;  therefore, 
several  resistors  in  series  may 
be  required  to  safely  handle  a 
voltage  equal  to  the  highest 
voltage  in  the  work  area  (don*t 
forget  those  scope  and  video 
terminal  HV  supplies).  Once 
the  resistance  value  Is  deter- 


mined and  located  at  the  wrist, 
the  exposed  braid  condyctors 
should  be  replaced  by  a  good 
piece  of  test  lead  which  Is  flexi- 
ble  enough  but  much  lighter 
and  will  not  be  a  source  of  short 
circuits  as  arm  movements 
cause  it  to  be  dragged  across 
items  on  the  bench. 

J.  K.  Galleher 
Bowie  MD 


GETTING  GEAR 

There  have  been  several  ar- 
ticles written  lately  about  the 

Continued  an  page  55 
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David  F.  Miiler  K9POX 
7462  Wesi  Lawler  Avenue 
Miles  IL  60648 


Hiss  Exterminator 


an  ear-saver 
for  the  TS-700A 


If  you  rather  enjoy  moni- 
toring noise  while  waiting 
for  the  local  SSB  gang  to  sign 
on  for  the  evening  or  while 
parked  on  the  DX  frequency 
awaiting  those  elusive  skip 
signals  on  2  meter  sideband, 
then  this  modification  is  not 
for  you.  Personally,  however, 
I  find  continuous  background 
hiss  (noise)  very  distracting, 
and,  after  five  or  ten  minutes 
of  it,  my  ears  seem  to  become 
numb  (perhaps  I  spent  too 
many  years  on  FM  where 
effective  squelch  circuits  are 
commonplace).  At  any  rate,  I 
began  looking  around  for  a 
reasonably   inexpensive   solu- 


tion to  the  problem,  and  the 
circuit  to  be  described  was 
the  result  of  that  effort 

I'm  running  the  Kenwood 
TS-700A  transceiver  on  2 
meter  sideband  (as  are  many 
others)  along  with  Kenwood's 
VOX-3  voice  operated  trans- 
mi  t/receive  switch,  so  it 
seemed  logical  to  attempt  to 
utilize  as  much  of  the  existing 
circuitry  as  possible  for  the 
audio  squelch  feature* 

If  you're  not  familiar  with 
the  Kenwood  VOX-3,  it*s  a 
compact  (1-5/8"  x  5-1/8''  x 
4-1  {T*),  good*!ooking,  and 
well-engineered  box  full  of 
electronic   goodieSi   which   is 
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directly  usable  with  the 
TS-700A    and    adaptable    to 

other  rigs.  Its  price  qualifies  it 
as  one  of  the  best  bargains  in 
town* 

It  has  "VOX  gain/'  "anti^ 

VOX  gain/'  and  *'delay  time" 
controls  all  up  front,  and  it 
derives  its  operating  voltage 
from  the  mating  transceiver 
via  a  9-pin  miniature  tube 
socket  (shades  of  the  good 
old  days)  located  on  the  rear 
apron.  But,  best  of  all,  it  also 
has  about  half  of  the  circuitry 
that's  needed  for  an  audio 
squelch  system,  namely,  the 
ant i- VOX  audio  detector  and 
its  associated  amplifier.  What 
1  added  in  the  circuit  diagram 
shown  is  a  Darlington  con- 
nected relay  driver  amplifier. 
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a  sensitive  (and  quiet)  reed 
relay,  and  a  way  to  reroute 
the  audio  to  an  external 
speaker  through  this  cir- 
cuitry. Yes,  an  external 
speaker  must  be  used  when 
the  audio  squelch  feature  is 
desired  (youVe  probably 
already  using  one,  though), 
and  a  miniature  1/8"  phone 
jack  is  added  to  the  rear 
apron  of  the  VOX-3,  next  to 
the  9-pin  socket,  for  this 
purpose,  A  dummy  1/8'* 
miniature  phone  plug  (the 
one  supplied  with  the 
TS-700A)  is  inserted  in  the 
"external  speaker*'  jack  at  the 
rear  of  the  TS-700A  in  order 
to  disable  the  built-in  speaker 
when  using  the  audio  squelch 

feature* 

For  purposes  of  circuit 
operation  details,  speaker 
level  audio  Is  tapped  off  pin  1 
on  the  9-pin  VOX-3  rear 
socket,  fed  through  the 
normally-open  contacts  of 
the  reed  relay,  and  fed  back 
out  to  the  externa!  speaker 
via  the  new  1/8"  phone  jacL 
The  13-Ohm,  l-Watt  resistor 
shown  as  R20  acts  as  a  con* 
stant  load  for  the  audio 
output  stage  of  the  trans- 
ceiver. The  only  control  on 
the  V0X*3  that  has  any  bear- 
ing on  the  audio  squelch 
circuitry  is  the  anti^VOX 
gain,  which  sets  the  threshold 
of  the  squelching  action.  The 
hold- in  time  of  the  reed  relay 
is  determined  by  Cll,  the 
500  uF  electrolytic  capacitor 
across  the  relay  coil.  Diodes 
D9  and  DIO  will  protect  the 
transistors  in  the  relay  driver 
stage  from  transients,  and 
R21  drops  the  Vcc  (operating 
voltage)   to   about   12  V  dc. 
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fiq.  1.  Pktoriaf  diagram  for  the  VOX-3  audio  squelch  circuit 


Fig.    2.    Schematic   diagram 
circuit 


for  the    VOX-3  audio  squelch 


54 


dB*-^ 


Photo  A   Top  vfew  of  VOX-S  interior  showing  audio  sqae/di 
modiffcation. 
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Photo  R   Schematic  diagram  supplied  with   VOX-3  showing 

tap-off  point  for  new  RJSatQJ  cof lector. 


inasmuch  as  the  Vcc  available 

from   the   TS-700A   is  about 

18  V  dc  when  operating  from 

120   V    ac   mains,    R18  and 

R19  are  biasing  resistors  for 

the     Darlington     connected 

relay   driver   transistors,  and 

the  squelch  bypass  switch  S2 

(which     I    mounted    on    the 

front  panel  midway  between 

the  anti-VOX  gain  and  delay 

time     controls)     shorts     the 

normally-open     contacts    of 

the     reed     relay     when     no 

squelch  action   is  desired  or 

when  using  the  VOX-3  as  a 

VOX  unit  Just  in  case  you*vc 

wonderedi    this  modification 

does    not   hinder    you    from 

using  the   VOX-3   in  its  old 

way*     Simply     activate     the 

bypass  switch   and  operate  it 

as   you    always   have   in   the 

past.  None  of  the  wiring  or 

parts  layout  is  critical,  so  feel 

at     ease      with      whatever 

physical  layout  changes  you 


may  wish  to  incorporate*  The 

photograph  of  the  mounting 
terminal  strip  (with  all  parts 
installed)  and  the  pictorial 
layout  drawing  show  how  I 
adapted  the  circuit  to  my 
VOX-3.  A  9-1  ug  terminal  strip 
was  used,  which  fit  very 
neatly  and  required  no  addi- 
tional drilling  or  mounting 
hardware.  Thu  existing  circuit 
board  mounting  screws  are 
used,  and  the  result  is  a 
mechanically  rigid  finished 
product  You  must  remove 
the  four  mounting  screws 
from  board  #X54*0001^00, 
carefully  turn  it  over,  and 
solder  a  wire  to  the  Ql  col- 
lector circuit  foil  pad,  but 
this  is  the  only  connection 
that  cannot  be  made  from  the 
top  of  the  unit  As  mentioned 
before,  speaker  audio  is 
picked  up  from  pin  1  of  the 
9-pin  socket;  this  same  socket 
will  provide  Vcc  on  pin  9  and 


ground  on  any  of  pins  2,  4,  or 
7. 

In  order  to  give  you  an 
idea  of  what  to  expect  in  the 
way  of  control  settings,  I 
normally  run  all  three  of  the 
VOX-3  panel  controls  at  the 
12  o'clock  position  when 
operating  VOX  control.  When 
using  the  audio  squelch,  tlit; 
anti-VOX  gain  is  run  at  10 
o'clock  with  the  TS-700A 
**af  gain'*  at  9  o'clock.  The 
reed    relay    holds    in    about 


1*1/2  seconds  between  words 
on  an  59  signal  using  the  500 
uF  across  its  coil,  and  the 
unit  will  unsquetch  with  a 
signal  too  weak  to  register  on 
the  S-meter  when  standby 
monitoring  with  the  noise 
blanker  activated. 

No  claims  of  engineering 
excellence  are  made  for  this 
circuit  other  than  that  it  does 
work,  as  WB9DRA  and 
I  can  testify,  and,  after  all, 
that's  the  bottom  line!  ■ 


Parts  List 

C11 

500  uF,  35  WV  6c  electrolytic 

D9 

1N41 48  diode 

010 

t  N4005  diode 

J1 

1/S"  miniature  phone  jack 

Q9,  QIC 

2N4409  transisrofs 

R18 

4,7k,  %  W  resistor 

R19 

5e0k,  )^  W  resistor 

R20 

13-Ohm.  1  W  resistor 

R21 

220-Ohm,  Yj  W  resistor 

RIy  1 

1  2  V  dc,  400-Ohfn  coil  relay  with 

normally-open  contacts  (Elec-Trol 

R  A300I  n  21  or  equivalem) 

SI 

SPST  miniature  toggle  switch 

jj^j    roo 
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best  way  for  police  agencies  to 
trace  stoler^,  lost,  or  misplaced 
equipment  back  to  the  rightful 
owner  when  recovered.  I  have 
been  waiting  for  a  police  officer 
to  write  something  on  the 
quickest,  simplest,  and  most 


sure-fire  way,  but  so  far  I 
haven't  seen  anything  about 
the  fight  way  to  do  it.  I  am  no 
authority  on  the  subject,  but  I 
work  in  the  Communications 
Service  of  the  Texas  Depart- 
menl  of  Public  Safety  (State 
Police),  and  have  had  some  ex- 
perience trying  to  trace  equip- 


ment. 

You  would  be  surprised  at 
the  amount  of  electronfc  equip- 
ment gathering  dust  in  the 
evidence  rooms  of  the  police 
departments  across  the  coun- 
try because  they  could  never 
determine  who  the  rightful 
owner  is.  Most  of  it  will  end  up 
being  sold  at  public  auctions 
after  being  held  for  a  period  of 
time. 

A  serial  number  or  social 
security  number  Is  of  no  use  in 
trying  to  trace  a  piece  of  equip- 
ment to  its  owner.  It  could  prob- 
ably be  done  with  a  serial 
number  if  all  the  sales  of  the 
item  were  recorded,  but  no 
police  dept.  will  go  to  the  time 


or  trouble  to  try  tracing 
anything  with  the  serial 
number.  The  only  useful  pur- 
pose of  the  serial  number  or 
social  security  number  is  to 
identify  a  piece  of  equipment 
when  and  if  the  owner  acciden- 
tally  comes  across  it  and  says, 
"Hey.  that  belongs  to  me."  The 
serial  number  is  also  used  to 
enter  stolen  equipment  into  the 
National  Law  Enforcement 
Teletype  System  computer 
(NLETS). 

The  best  way  to  identify  your 
equipment  is  with  your  driver's 
license  number.  In  front  of  your 
DL  number,  put  the  two-letter 

Continued  on  page  59 
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THE  INCOMPARABLE  SYSTEM  3 


III 


A 


HAS  A  BUILT-IN  S450  DISCOUNT 


$450  discount?  When  /ou  buy  SYSTEM  3000A,  you're  gettfng  $1000+  worth  of  unequaled  perfor- 
mance for  $549.  Exar  me  the  unique  features  of  SYSTEM  3000A,  add  up  what  it  would  cost  to 
duplicate  {if  you  couid  thjs  smali,  feature-fiiied  radio  and  you  will  quickiy  realize  what  a  remarkable 
bargain  you're  getting.  By  marrying  the  best  transceiver  available  to  a  microcomputer-controiled  PLL 
synthesizer,  Edgecom  ms  produced  a  2-meter  FM  system  with  such  unique  and  incomparable  oper- 
ating flexibility  it  is  ain  est  unbelievable.  A  few  of  the  extraordinary  features  of  SYSTEM  3000A  found 
in  no  other  transceiver  are: 

*TWENr    FRaNT-PANEL-PROGRAMMABLE  CHANNELS.  Just  dial  In 

the  frequency  and  transmitter  offset^  press  the  Enter  switch  and  you're  in 

memory .  7  /vo  channels  are  instantly  recallable  as  priority  channels  at  the 

flip  of  a  s\  itch. 

*TWO  Bl  ILT-IN  SCANNERS  with  adjustable  pause  and  pause-defeat 

features  r  ne  scanner  lets  you  tune  the  band  in  one  or  four  MHz  segments. 

The  other  .cans  the  memory. 

^MEMOR /-CHANNEL  MONITOR,  Lets  you  operate  on  one  frequency 

while  mor  toring  one  or  more  others. 

•ANY  TR  iNSMITTER  OFFSET.  In  addition  to  the  standard  ±  600  kHz  you 

can  progr*  m  any  offset  from  5  kHz  to  4  MHz, 

♦FULL  Tl^  0-YEAR  WARRANTY.  Every  SYSTEM  3000A  is  warranted  to  be 

free  of  defects  tor  two  years.  And  it  is  American  made  so  servicing  is  no 

problem. 

Combine  these,  and  the  other  unique  operating  features  of  SYSTEM  3000A  with  a  receiver  of  unsur- 
passed selectivity  and  intermod  performance,  a  transmitter  that  produces  over  25  watts  of  (ad- 
justable)  power  and  you  have  a  fantastic  $1000  +  transceiver  for  the  remarkable  price  of  $549, 

SYSTEM  3000A  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 

Seii  ona  at  Mlected  deaiars  or  writa  for  mora  information. 


Edgecom  Inc. 

2909  Oregon  Ct.— A3  •  Torrance  CA  90503  •  (213)  533-0433 
EXP0V3T  lIUOUmiES    H  &  H  Industries  •  Box  639  •  Redondo  Beach  CA  90277 
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IMEW  FROM  EDGECOM  .  .  . 
ANOTHER  INCREDIBLE  BARGAIN 


EDGECOM    FMB-2S 
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THE  FMS-25  .  .  .  ONLY  $399 


For  the  discriminating  amateur  desiring  the  maximum  operating  flexibility  at  the  lowest  possible 
price,  EDGECOM  proudly  presents  the  FMS*25  2-meter  FM  transceiver.  Featuring  the  same  receiver/ 
transmitter  and  several  of  the  outstanding  features  that  have  made  the  EDGECOM  SYSTEM  3000A 
the  industry  standard,  the  FMS''25  provides  superior  performance  for  the  same  price  you  would  nor- 
mally pay  for  a  "bare-bones"  radio.  Compare  the  fantastic  features  of  the  FMS-25  with  the  other 
transceivers  on  the  market  and  you  will  quickly  conclude  that  there  is  no  question  of  which  one  of- 
fers the  most  for  the  least  amount.  Some  of  the  many  features  of  the  FMS-2S  are: 

*  BUILT-IN  SCANNER 

«TEN  FRONT-PANEL-PROGRAMMABLE  MEMORY  CHANNELS 
^ANY  TRANSMITTER  OFFSET 

*  ELECTRONIC  PUSH-BUTTON  TUNING 
*25  WATTS  OUTPUT 

^SUPERIOR  INTERMODULATION  PERFORMANCE 


Like  the  SYSTEM  3000A,  the  FMS-25  also  enioys  a  full  two-year  warranty,  it*s  American  made  and  it 
is  small  (the  photo  above  is  fuil  size).  The  FMS-25  ...  at  the  introductory  price  of  $399  youVe  getting 
the  best  transceiver  available  with  free  scanner,  a  free  amplifier,  and  a  free  ten  channel  memory.  See 
the  fantastic  FMS-25  at  selected  dealers  or  write  for  a  descriptive  brochure. 

FMS-25  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 

Edgecom  Inc. 

2909  Oregon  Ct.— A3  •  Torrance  CA  90503  •  (213)  533-0433 
EXPORT  INQUIRIES    H  &  H  tndustries  •  Box  639  •  Redondo  Beach  CA  90277 
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Evert  Fruiiman  W7RXV 
2B08  West  Rancho  Drive 
Pboenix  AZ  BBOl  7 


Instant  Engraving 

to  protect  your  equipment 


T5* 
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It  has  been  shown  that 
those  who  participate  in 
one  of  the  "operation  identi- 
fication'* type  of  programs 
are  less  likely  to  have  their 
property  ripped  off,  and,  for 
those  who  Still  man^e  to  lose 
things  to  the  nnld  night 
suppliers,  the  chances  for 
recovery  are  improved  if  the 
property  has  been  indelibly 
marked.  Since  it  isn't  always 
convenient  to  borrow  an 
engraving  tool,  here  is  a 
simple  way  to  make  a  throw- 
it-away  marking  tool. 

This  system  leaves  a  rather 
permanent  mark,  as  may  be 
seen  in  Photos  A,  B,  and  C  It 
may  not  be  as  deep  as  the  one 
made  by  an  engraver,  but  it 
seems  to  weather  quite  well. 

The    main    ingredient  for 


Fig.  h 


Photo  A. 


hB-~ 


'     ■       ORG) 


m-uy^ 


Photo  & 


Photo  C 
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Photo  A 


Photo  E 


Photo  E 


Photo  G. 


\\s  system  is  the  carbon  rod 
from  a  used  size-D  flashlight 
ceil.  As  Photo  E  shows,  a 
hacksaw  may  prove  most 
helpful  in  removing  the  rod 
from  its  container.  After  the 
rod  is  removed  and  cleaned 
up^  it  is  fed  into  a  pencil 
sharpener-  The  point  should 
be  medium  fine,  (Note  Photo 

F.) 

Reasonably    heavy    leads 

are  connected    to   a  suitable 

power  source  with  the  other 


ends  connected  to  the  cap  on 
the  rod  and  the  item  which  is 
to  be  marked.  If  the  cap 
becomes  detached,  the  wire 
may  be  wrapped  around  the 
top  of  the  rod  and  held  in 
place  with  pliers  while  it  is 
being  used. 

The  power  source  may  be 
either  ac  or  dc,  A  filament 
transformer  rated  at  Rve 
Amps  or   more  and  able  to 

deliver  from  6-1  8  volts  would 
be  a  suitable  power  source^  If 


there  is  a  heavy-duty  dc 
supply  around  the  shack,  that 
will  work,  too,  A  12-voit  car 
battery  would  be  nice,  but 
not  necessarily  convenient,  fn 
any  case,  the  voltage  should 
be  kept  below  the  point 
where  an  arc  can  be  struck 
and  maintained. 

Since  a  small  amount  of 
the  carbon  rod  may  be 
oxidized  during  the  marking 
process,  this  procedure 
should  be  done  in  a  relatively 


on    i^oons    ^ii.f\' 

I  u  ^^ 
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abbreviation  for  your  state  and 
the  letters  DL  Example:  TX  DL 
3193921.  It  takes  about  three 
minutes  to  trace  any  person 
anywhere  in  the  continental 
United  States  through  his 
cJriver's   license  number,  wHh 


the  use  of  NLETS,  which  Is  a 
nationwide  network  of  com- 
puters that  you  wouldn't 
betieve.  There  is  one  exception: 
The  state  of  New  Mexico  re* 
quires  a  person's  fuM  name  and 
date  of  birth  before  you  can  get 
a  computer  hit  on  his  driver*s 
license.  Of  course,  you  should 


have  your  current  address  on 
your  driver's  license,  which  is 
required  by  law  in  mosi  states. 

The  number  should  be  on  the 
outside  ot  the  case  as  well  as 
the  inside.  Some  of  our  better 
police  officers  don't  have  the 
technical  abitity  to  take  the 
case  off  equipment  to  check  in- 
side for  identification  numbers. 

This  won't  keep  your  equip- 
ment from  being  stolen,  but  it 
will  Keep  it  from  sitting  on  a 
shelf  in  a  back  room  of  some 
police  department  because 
they  couldn't  determine  who 
the  owner  is. 

Scott  McDowell 

N5SM/WBSJJN 
Amarillo  TX 


well  ventilated  area. 

Note  the  glowing  rod  in 
Photo  D.  This  gives  an  idea  of 
what  the  system  looks  like  in 
action. 

If  you  are  something  less 
than  artistically  inclined,  then 
you  may  want  to  practice 
making  your  mark  on  a  piece 
of  scrap  material  until  you 
get  the  hang  of  it- 
Fig,  1  gives  the  diagram 
for  those  who  are  technically 
inclined.  ■ 


SPEAKING  OF  QRM 

I  would  like  to  take  friendly 
exception  to  WDSHYN's  letter 
(May  issue)  concerning  QRM.  In 
16  years  of  operating,  I  have 
rarely^  if  ever,  heard  deliberate 
interference  to  any  QSO.  I 
believe  that  most  QRM  is  a 
result  of  propagation  anomalies, 
beam  antenna  patterns,  and 
other  phenomena,  Including  our 
very  crowded  bands. 

Take,  for  example,  a  ham 
transmitting  on  the  HF  bands 
from  New  York  City  with  1000 

Conffni/ecf  on  page  60 
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The  New,  Improved 
Automatic  Thermostat 


adding  a  night  thermostat 


James  C.  French  W9V^fi[J 
Country  School  Rd. 
Dundee  IL  60118 


December,  1976,  set  a 
low  temperature  record 
not  matched  in  the  last  % 
years.  The  gas  company 
warns  that  gas  bills  may  be  as 
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much  as  45%  higher  than  last 
year.  So,  here  in  the  midwest, 
"An  Automatic  Thermostat/' 
by  George  R,  Ailen  WIHC!  in 
the  January,  1977,  73,  pre- 
sented an  urgent  and  immedi- 
ate project- 

I  made  certain  modifica- 
tions which  simplify  his  sys- 
tem and  offer  a  fail-safe  oper- 
ation. 

I  used  a  small  timer  called 
a  Time-AI|TM  to  cut  the 
system  over  at  night  to  a 
night  thermostat,  A  120  V  ac 
relay p  SPOT,  shorts  out  the 
night  thermostat  during  the 
day. 

During  dayli^t  hours,  the 
normal  thermostat  controls 
the  temperature.  At  night, 
the  night  thermostat  is  put  in 
series  with  the  day  thermo- 
stat. The  night  thermostat  is 
set  to  open  when   the  night 


temperature  has  reached,  say, 
55*,  ff  the  thermostats  are  in 
series,  the  night  thermostat 
will  set  the  temperature,  since 
it  opens  before  the  '*day" 
thermostat. 

During  the  day,  the  relay 
will  short  out  the  night  ther- 
mostat, and  it  will  effectively 
not  be  in  the  circuit 

The  night  thermostat 
should  be  mounted  In  some 
area  which  is  removed  from 
the  furnace  but  not  affected 
by  drafts  or  the  outside  tem- 
perature. 

The  Time-All  timer  is 
plugged  into  any  convenient 
ac  outlet.  The  1 20  V  ac  relay 
is  suitably  mounted  in  a  cabi- 
net near  the  timer.  The  relay 
is  wired  so  that,  when  the 
timer  is  off,  the  relay  (de- 
energized)  shorts  out  the 
leads  to  the  night  thermostat- 
See  Fig.  1.  When  the  timer 
kicks  in,  the  relay  pulls  in, 
and  the  short  is  removed 
from  the  night  thermostat*  It 
then  controls  the  tempera- 
ture. 

Setting  for  temperature 
may  have  to  be  by  the  cut* 
and-try  method  to  achieve 
the  overall  house  temperature 
you  wish  for  the  night. 

The  timer  has  a  switch 
which  will  defeat  its  timing 
function  when  you  wish  a 
warmer  temperature  late  at 
nigjit  or  early  in  the  mornings 
Should  the  timer  fall  out  of 
the  ac  outlet,  or  should  the 
fuse  on  that  circuit  blow,  the 
day  thermostat  remains  in 
control  of  the  house  tempera- 
ture* 

Good  sleeping  and  a  re- 
duced heating  bill   to  you.  ■ 


^Don 


1. 1  *  * 
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Watts  and  a  good  tribander 
aimed  at  Miami.  While  a  good 
portion  of  hi$  signal  is  being 
radiated  in  a  TS**  fan  along  the 
New  York-Miami  axis,  some  of 
that  power  is  also  being 
radiated  around  the  other  345'' 


f ^  V 


of  arc.  Now,  let  us  postulate 
another  ham,  say  in  Seattle, 
with  a  beam  (or  a  dipole)  aimed 
at  Chicago,  in  QSO  with  a  W9 
with  a  beam  and  250  Watts.  The 
residual  signal  of  the  New  York 
City  ham  may,  due  to  propa* 
gation  conditions  and  the  fact 
of  higher  power,  be  as  strong  or 


stronger  in  Seattle  than  the 
W9's  signal,  yet,  due  to  the 
orientation  of  the  New  York 
ham's  beam,  he  will  be  unable 
to  hear  either  the  Seattle  or  the 
Chicago  ham!  In  addition,  the 
Chicago  ham,  with  the  beam, 
will  probably  hear  very  little  of 
the  New  Yorker's  signal  due  to 
the  New  York  ham  being  in  the 
deepest  part  of  the  null  of  his 
beam. 

Changing  band  conditions, 
particularly  during  heavy 
sunspot  activity  and  during 
dawn  and  dusk  periods  on  20, 
15.  and  10  meters,  can  also  play 
havoc.  Every  ham,  Tm  sure,  has 
had  the  experience  of  being  in 
solid  QSO  with  a  distant  sta- 


tion, and,  upon  turning  it  over, 
has  heard  nothing  or  has  found 
himself  or  herself  in  the  middle 
of  another  QSO  between  two 
hams  in  another  part  of  the 
country  (with  one  of  these  two 
complaining  about  the  QRM).  A 
quick  study  of  the  propagation 
characteristics  of  the  HF  bands 
will  show  that  reliabte  com- 
munication (as  shown  by  the 
Maximum  Usable  Frequency)  Is 
highly  dependent  upon  time  of 
day  and  the  period  of  the 
sunspot  cycle.  This  can  be 
worked  backwards,  too:  The 
usable  distancG  of  any  given 
frequency  varies,   depending 

Comtnued  on  page  63 
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YAESU'S  NEWEST  RECEIVER 

THE  FRG-7000 
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The  FRG-7000 — Yaesu's  newest  receiver  features  improved  selectivity,  wider 
frequency  coverage,  digital  readout,  with  Yaesu's  superb  quality  of  construction. 

SPECIFICATIONS 


Frequency  Range;  0.25-29.9  MHz 

Modes  of  Operation:  AM,  SSB,  CW 

Stablfrty:  Less  than  ±500  Hz  drift  for  any  30 
minute  period  after  warmup. 

Sensitivity:  88 B/CW- Better  than  0.7uV  for  S/N 
lOdB  AM -better  than  2  uV  for  S/N 
lOdB  (400  Hz  30%  modulation) 


Selectivity:  SSB/CW  ±1.5  KHz  (-6dB),  ±4  KHz  (-50dB) 

AM  ±3  KHz  {-6dB),  ±7  KHz  (-50dB) 

Power    Requirements:    100/110/117/200/220/234    VAC, 

50/60  Hz 

Power  Consumption ;  25  VA 

Sfze:  360  mm  (W)  x  125  mm  (H)x295  mm  (D) 

Weight:  approximately  7  kg. 


fdfm@ 


GOT  YOUR  HAM  TICKET  ALREADY? 
Then  Be  Sure  To  Write  Us  For  Our  Complete  Catalog 

Of  Modern  Amateur  Equipment. 
Known  WORLD  WIDE  As  "THE  RADIO" 


Price  And  Specrti  cations  Subject  To 
Change  Without  Notice  Or  Obligation 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave,,  Pammount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Easiem  Service  Ctr.,  613  Redna  Fcr,,  Cincinnati,  OH  45215 
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Fig.  L  Beep  schematic. 


Active  open  repeaters 
tend  to  develop  a 
Strain  of  users  who  acquire 
the  knack  of  holding  a  co^h 
ve^satiQ^  with  such  en- 
thusiasm that  the  exchange  is 
so  fast,  back  and  forth,  that 
no  one  can  break  in.  Through 
the  yearSj  repeater  designers 
have  attempted  to  negate  this 
discourteous  behavior  by  pro- 
viding a  short  delay  between 
the  end  of  a  transmission 
(squelch  tail}  and  the  reset  of 
the  time-out  timer.  This  tech- 
nique requires  that  the  short 
delay  must  be  observed  by 


the  users  in  order  to  reset  the 
timer,  time  out,  and  preclude 
being  turned  off.  But  the 
quick*thumbed  users  still  con- 
tinue to  exercise  the  rapid 
exchange  with  a  kind  of  wily 
second  sense  as  to  when  to 
pause  to  reset  the  timer.  For 
the  guy  in  the  station  waiting 
to  break,  the  random  and 
unpredictable  pause  is  im- 
possible to  catch,  and,  in  his 
frustration,  he  will  probably 
double  with  one  or  the  other 
of  the  agile  button-users.  The 
doubling  usually  obliterates 
the  audio  of  both  the  parties 
involved  and,  other  tfian 
attracting  some  attention  for 
the  bfeaker,  does  little  for 
smooth  operation. 

That*s  one  problem;  here 
is  another.  Let  us  assume  that 
your  repeater  is  co-channeled 
with  another  somewhat 
distant  repeater  When  your 
repeater  drops  off,  the  other 
is  clearly  audible.  If  your 
delay  is  short  between  00  R 
action  and  carrier  drop-off,  it 
is  often  difficult  lo  dis- 
tinguish between  the  end  of  a 
conversation  on  your  repeater 
and  conversation  on  the  co- 
channcl  repeater.  This  leads 
to  some  pretty  humorous 
statements,  but  it's  not  often 
enough  to  offset  the  con- 
fusion and  resulting  ineffi- 
ciency. The  solution  is  to 
lengthen  the  drop-off  delay 
and  insure  that  the  squelch 
^'1  is  clearly  noticeable  and 
quite  distinctive  by  the  result- 
ing quiet  pause. 

That's  two  problems; 
here's  a  third*  If  your  re- 
peater indicates  reset  of  the 
timer  by  dropping  the  carrier, 
then,  for  an  active  repeater, 
the  carrier  is  being  switched 
on/off  a  huge  number  of 
times  each  day  —  say  it  is  in 
use  for  1 5  hours  per  day  and 
keyed  on  an  average  of  once 
per  minute.  The  carrier  b 
switched  about  1,000  times 
per  day.  This  incessant 
switching  is  hard  on  the  trans- 
mitter and  power  supply  and 
results  in  early  failure 
and  poor  reliability  of  the 
associated  components. 

There  exists  a  simple  solu- 
tion to  these  problems.  First, 
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set  the  carrier  dropout  at 
about  5  seconds.  If  the  re^ 
peater  is  not  in  use  for  five 
seconds,  then  it  g^es  away.  It 
perhaps  could  ID  for  the  last 
1-2  seconds  of  this  delay, 
Secondj  reset  the  timer  at 
one-half  second  after  the 
COR  opens,  and  indicate  that 
the  timer  has  been  reset  by 
transmitting  a  hatf-second 
tone.  This  beep  tone  clearly 
indicates  to  the  user  that  the 
timer  has  reset  and  the  one- 
half  second  delay  between 
the  squelch  tail  and  the  tone 
is  ample  for  breakers  to  use* 
For  the  initial  applications, 
the  reset  time  should  be 
longer  —  say,  one  second  to 
"train"  the  users  —  but  very 
soon  the  rhythm  of  the  oper- 
ation is  learned  and  one-half 
second  has  been  found  to  be 
adequate.  The  tone  should  be 
between  600  and  1000  Hz  at 
about  T2  kHz  deviation. 

The  beep  tone  solves  the 
first  problem  described  above 
by  a  physiological  phe- 
nomenon. To  not  wait  for  the 
beep  is  treated  by  the  users  as 
a  cardinal  sin.  No  matter  how 
sloppy  operation  becomes,  it 
is  unthinkable  to  not  wail  for 
the  beep.  If  someone  "beats 
the  beep,"  they  are  imme- 
diately chastised  or 
*^educated^'  by  their  fellow 
users.  The  peer  pressure  has 
been  very  effective,  mainly 
because  the  beep  tone  is  a 
clear  and  unambiguous  indi- 
cator and  to  jump  the  tone  is 
an  obviously  discourteous 
act  To  continue  to  fail  to 
wail  is  clearly  an  overt  and 
malicious  act 

The    second    problem    is 


solved  since  the  repeater 
doesn't  drop  off  during  a 
continued  conversation.  It 
requires  five  seconds  of  no 
talking  to  drop  off^  yet  the 
beep  tone  allows  full  and 
orderly  exchange  between 
your  users  without  inadver- 
tent interjections  by  your  co- 
channeL 

The  third  problem  is  also 
solved  in  that  the  repeater 
doesn't  drop  off  nearly  as 
often.  Instead  of  1,000  times 
per  day,  the  number  is  re- 
duced to  30-50  times  per  day. 
The  reliability  is  significantly 
increased^  even  with  the 
added  complexity  of  the  beep 
circuitry. 

Once  the  above  basic  beep 
concept  is  comprehended, 
there  are  several  exten9ons  in 
usefulness  that  can  be  dis- 
cussed. The  pitch  of  the  beep 
is  unique  to  one  repeater  and 
quickly  identifies  to  someone 
who  casually  tunes  in  that  it 
is  this  repeater  he  has 
stumbled  upon.  This  unique- 
ness can  be  extended  by  using 
a  chime  tone  or  other  clever 
sound  for  your  **beep/'  We 
have  one  repeater  in  southern 
California  (WR6AFR)  that 
sounds  like  a  broken  watch 
spring. 

Another  clever  idea  is  to 
do  away  with  the  squelch  tail. 
We're  all  used  to  the  sound, 
but  imagine  how  that  blast  of 
noise  called  a  squelch  tail 
must  sound  to  the  un- 
initiated Present  technology 
allows  the  repeater  to 
eliminate  {without  degrada- 
tion in  performance)  the 
squefch  tail.  But,  without  a 
tail,  the  user  doesn't  know 


when  to  talk.  Why  not  two 
beeps,  one  instead  of  the 
squelch  tail  and  one  at  some 
different  pitch  on  the  timer 
reset.  Done  right,  it  would 
sound  like  a  front-door  chime 
and  send  casual  observers 
scurrying  to  answer, 

The  pinnacle  of  useful 
beeps  IS  that  of  WR6ABN. 
(See  QST,  May,  1974.)  This 
beep  consists  of  two  simul- 
taneous tones.  The  high  tone 
alone  indicates  that  the  pre- 
viously received  signal  was 
high  in  frequency;  the  low 
tone  alone  indicates  that  it 
was  tow  in  frequency.  Both 
tones  together  mean  the  user 
was  "on  channel," 

Beeps  are  not  great  saviors 
of  all  repeater  problems. 
They  lend  to  create  prob- 
lems, too,  one  of  which  often 
overshadov^  any  benefits.  We 
are  almost  all  aware  of  the 
user  syndrome  known  as  ker- 
c  bunking.  This  obnoxious 
procedure  is  to  continuously 
key  up  the  dormant  repeater 
just  to  hear  it  come  on.  Now 
give  this  astute  individual  a 
beep  to  play  with,  and  he  will 
drive  you  and  other  monitor- 
ing people  batty.  Kerchunk- 
b  eep,  kerch  un  k-  bee  p,  ker- 
chunk- beep,  etc,  and  soon 
you're  ready  for  a  complete 
rebuild.  If  the  repeater  is 
busy  enough,  he  doesn't  have 
time  to  play  with  his  new  toy 
and  will  do  other  things  to 
entertain  himself. 

The  beep  solves  some 
problems,  and  it  creates  some 
new  ones.  But  such  is  life.  At 
least  the  new  ones  are  new 
and  different,  and  maybe  this 
is  progress. 


Beep  Circuit  Description 

The  circuit  diagram  for  a 
beep  generator  is  shown  in 
Fig,  1,  The  input  signal  comes 
from  the  COR  used  to  turn 
on  the  transmitter.  The  signal 
here  is  before  the  5-second 
time-out  timer,  A  negative- 
going  edge  during  the  squelch 
tail  is  satisfactory.  The  start- 
ing level  can  be  almost  any- 
things  as  long  as  it  goes  beloW 
2  volts  to  start  the  beep 
cycle.  The  diode,  D1,  will 
protect  the  circuitry  even  for 
2-300-volt  lube  COR  levels. 

The  556  dual  timer,  U1,  is 
triggered  by  the  00  R,  The 
first  section  times  the  delay 
from  COR  to  beep^  and  the 
s^ond  section,  tri^ered  by 
the  end  of  the  first  section 
timing,  generates  the  beep 
gate  pulse.  This  pulse  enables 
an  analogue  gate  consisting  of 
D2  and  D3.  The  beep  tone  is 
continuously  generated  by 
U2  to  insure  that  it  won^t 
change  frequency  during  the 
beep.  This  also  allows  some 
filtering  on  the  tone  to  re- 
move the  sharp  corners.  This 
simple  filter  consists  of  Kl 
and  CI.  The  output  level  can 
be  set  by  the  beep  deviation 
set,  and  R2  insures  the  beep 
circuit  will  not  load  the  other 
audio  circuitry.  The  output 
level  of  the  beep  is  variable 
from  zero  to  about  1  volt  rms 
for  a  1 2'Volt  power  supply. 

Care  should  be  used  in 
construction  to  insure  that 
the  continuously  running 
tone  generator,  02,  does  not 
couple  into  the  low*level 
audio  circuitry  where  it  will 
appear  as  an  annoying  tone.  ■ 
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upon  the  lonlzalion  character- 
istics of  the  various  layers  of 
the  ionosphere. 

Finally,  It  occurs  to  me  Ihat, 
through  no  fault  of  the 
operator,  a  well-intentioned 
ham  can  listen  on  a  frequency 


for  several  minutes  before 
calling  CQ,  and,  hearing 
nolhfng,  go  ahead  with  his  calL 
This  operator,  unless  he  can 
hear  both  sides  of  a  QSO,  has 
no  way  of  knowing  that  there  is 
a  5  wpm  QSO  going  on  the  fre- 
quency between  two  Novices 
(or  between   two   rusty   old- 


timers). 

So,  let's  not  be  too  quick  to 
yeH  "interference"  when  our 
QSOs  get  clobbered.  Ninety- 
nine  plus  percent  of  the  time 
there  is  no  deliberate  in- 
terference. Chalk  it  up  to  ex- 
perience, use  the  opportunity 
to  improve  your  "difficult  copy" 
technique,  move  up  or  down  a 
few  Hertz,  or  shut  the  thing  off 
and  go  watch  the  evil  eye  in  the 
living  room  until  the  band 
opens  up. 

And,  speaking  of  QRM,  did  I 
ever  tell  you  about  my  Novice 
days,  working  rockbound  on  a 
7125  kHz  rig  with  a  Hallt- 
sc  rat  chef  s   S-20R   Sky  Cham- 


pion with  a  Q-multlplier . . .  ? 

Warren  5.  Klrkland  WDOEZO 
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Scanning  a  bibliography 
prepared  by  Wm.  Dial,  Micro, 
April'May,  1978,  i  ran  across 
the  reference  to  '^Receive  CW 
with  a  KIM/*  73,  Nov.,  1977. 
Having  written  a  send/receive 
program  myself  {Micro,  April- 
May.  1978),  I  was  interested  In 
the  algorithm  used  by  Shattuck 
and  Schmidt. 
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Karl  X  TTiurber,  Jn  W&FX/4 
2SZ  Newcastle  Lane 
Montgomery  AL  Z6117 


It's  Flora  Clock! 

and  all  is  well 


One  day,  while  visiting  a 
local  supermarket  with 
the  XYL,  I  happened  upon  an 
eye-catching  display  of 
Rubber  nriaid  "Windowsill 
Planters"  which,  I  thought,  if 
turned  upside  down,  just 
might  make  dandy  equipment 
consoiettes  for  miscellaneous 
sniall  projects  that  might  not 
require  mounting  in  regular 
minibox  or  other  shielded 
equipment  cabinets. 

The  display  I  saw  featured 
a  variety  of  sizes,  ranging 
from  quite  small  to  full 
windowsill  size^  in  several 
different  woodgrain  colors, 
including  walnut,  tan,  and 
green*  I  selected  a  walnut 
unit,  31/4"  X  5"  X  3"  (No. 
3451),  for  experimentation 
and  set  to  work  just  the 
opposite  way  from  regular 
construction  practice,  i.e., 
starting  with  a  good-looking 
box  and  finding  some  gadget 
to  build   into   it  to  put  the 


little  gem  to  good  use! 

After  a  bit  of  thought  as 
to  what  was  missing  or  other- 
wise needed  at  my  operating 
console,  I  decided  to  make 
use  of  the  planter  (after 
nearly  having  it  usurped  for 
Its  intended  purpose  by  the 
XYL)  by  installing  a  digital 
clock  *'atop**  it  (when  viewed 
upside  down  J  and  installing  a 
small  source  of  9  V  dc 
(nominal)  inside  the  box  to 
power  accessories  and  to  pro- 
vide a  source  of  power  for  an 
LED  "blinky." 

I  turned  the  planter  upside 
down  and  installed  some  very 
small  rubber  mounting  feet 
on  each  corner.  The  result 
was  a  very  attractive  con- 
solette-type  enclosure  which 
would  be  a  convenient 
housing  for  this  or  any  similar 
project,  such  as  calibrators 
and  other  applications  where 
shielding  isn't  important  The 
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fig.  h  Flower-box  console.  ^Babylon  ** Space  Age'*  digitai 
clock  kit  or  equivaient^  such  as  the  Hobb-Y-Tromx  "Super 
Compact''  kft  with  ac  transformer.  **Ramsey  BL-1  bfinky 
module  or  equiualent  (see  alternate  circuit  of  Fig,  2), 


flat  upper  surface  of  the  box 
(when  turned  upside  down) 
provides  a  convenient  mount- 
ing place  for  a  small  LED 
readout  digital  clock.  I  used  a 
Babylon  Electronics  "Space 
Age"  digital  clock,  which  is  a 
completely  self-contained 
miniature  unit  featuring  a 
large  4-digit  LED  display  and 
which  comes  with  its  own 
line  cord- type  ac  transformer. 
This  unit,  which  uses  the 
popular  5314  clock  IC,  comes 
with  easy-to*follow  instruc- 
tions and  goes  together 
quickly.  It  is  particularly 
adapatable  to  ham  shack  use 
as  it  can  be  set  up  for  either 
12-  or  24-hour  time  format 
Although  it  does  not  display 
seconds  directly,  seconds  are 
readable  as  a  specially-coded 
dot  pattern  readout  between 
the  hours  and  minutes  groups 
of  LED  digits*  While  t  built 
the  Babylon  unit,  a  similar 
clock  has  recently  been  intro' 
duced  by  Hobb-Y-Tronix, 
Inc,  (Box  511,  Edison  NJ 
08817),  known  as  the  "Super 


Compact,"  a  unit  featuring 
,4"  LEDs,  interchangeable 
1 2-  or  24-hour  format,  and  an 
optional  temperature-indi- 
cating front  panel.  Either 
clock  should  be  suitable;  in 
fact,  any  clock  which  will  fit 
the  214"  X  414" '-table**  atop 
the  flower  box  will  do.  The 
clock  is  simply  epoxicd  into 
place,  and  the  power  cord  to 
the  ac  transformer  Is  run 
through  a  hole  drilled  in  the 
top  of  the  box- 

The  inverted  flower  box 
proper  houses  the  ac  trans- 
former for  the  clock,  the 
LED  blinky  kit,a6or9  Vdc 
adapter  to  power  the 
blinky,  an  SPST  switch  for 
the  biinky  power,  and  a 
miniature  phone  jack  supply- 
ing power  for  any  accessories 
that  I  may  desire  to  run  off 
the  consolette.  The  ac  trans- 
former and  dc  adapter  are 
epoxied  into  place  inside  the 
box  J  while  the  blinky  module 
is  supported  by  the  two  LEDs 
protruding  through  the  front 
of  the  cabinet 

The  blinky  kit  I  selected 
was  the  BL-1  "Mini-Kit"  sold 
by  Ramsey  Electronics,  P.O. 
Box  4072,  Rochester  NY 
1 4610.  The  blinky  alternately 
flashes  the  two  LEDs 
furnished  -  the  flashing  rate 
being  determined  by  the 
values  of  CI  and  C2  (referring 
to  the  manufacturer's  inslTuC' 
tjon  sheet).  Larger  values  of 
CI  and  C2  cause  the  blink 
rate  to  decrease,  while  smaller 
values  will  increase  the  rate* 
The  blinky  kit  runs  off  source 
voltages  as  high  as  20  volts 
without  damage,  though  a  9 
V  dc  power  source  was 
most  convenient  for  me  due 
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Fig,  2.  Alternate  home  brew  blinky  module,  CJ  ^ 350  uF;  Rl 
-  1000  Ohms,  'A  W;  R2  -  1500  Ohms,  Pi  W;  all  values  nominal. 
Separate  LM3909  circuits  allow  independent  flashing. 
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to  the  avaiiability  of  an  old 

(but   serviceable}    9   V  tran- 
sistor    radio     battery     elim- 
inator*  Substituting  a  green 
LED  for  one  of  the  two  red 
ones  furnished   with  the   kit 
adds  a  bit  of  class,  and  in- 
creasing the  values  of  CI  and 
C2    to   about    75    uF    slows 
down    the    blink    rate    to    a 
reasonable  one  with  9  V  dc 
applied     No     special     pre- 
cautions are   required  when 
buitding  the  unit  on  the  PC 
board    supptied,    other    than 
the    usual    necessary   care   in 
assembly    when  dealing  with 
highly     miniaturized     units. 
Hobb-Y-Tronix    also    sells   a 
similar     blinky     flasher     kit 
which  uses  a  555  timer  and  is 
specifically  designed  to  work 
off  9  Vdc  I  used  a  100  m A 
dc   adapter,    though    any    6- 
or   9* volt   unit  should   work 
well    with  either   module  as 
only  a  few  mA  are  required. 
At  the  price  levels  involved 
(less  than  $3  for  either  kit),  it 
hardly  pays  to  make  up  the 
PC   board   for   a  completely 
home    brew    blinky,    though 
the   circuit  shown  in  Fig,  2 
could  be  used.  Both  ac  and  dc 
lines  should  be  bypassed  with 
,01    uF   disc  ceramic  capaci- 
tors to  suppress  any  floating 
rf  which  might  seek  a  home 
in  the  digital  clock  or  blinky 
board.  Also,  if  a  hum  prob- 
lem    is     encountered     when 
running   accessories   off  the 
unit,    try  connecting  a  high- 
vaJue    (500    uF)    electrolytic 
capacitor   across  the  output, 
observing     correct     polarity. 
Whichever    blinky   circuit    ts 
used,     the     9-volt     power 
adapter    and    ac    transformer 


for  the  digital  clock  easily  fit 
into  the  shell  of  the  inverted 
flower  box  and  can  be 
epoxied  into  place.  Two  small 
holes  are  drilled  In  the  front 
of  the  box  to  allow  the  two 
LEDs  to  protrude  through 
the  front  A  hole  is  drilled  in 
the  front  for  mounting  the 
SPST  mini  toggle  switch,  and 
holes  are  drilled  in  the  rear  of 
the  box  to  accommodate  the 
accessory  miniature  phone 
jack  and  11 5- volt  ac  power 
cord,  A  custom  nameplate 
(which  can  be  made  at  any 
nameplate  engraving  service 
or  at  the  next  local  hamfest) 
indicating  the  station  callsign 
may  be  glued  to  the  front 
panel  to  complete  the  in- 
stallation. 


One     caution     when 

scrounging  a  dc  adaptor:  If 
accessories  are  to  be  powered 
by  the  unit,  make  sure  that 
the  adapter  used  doesn't  have 
one  side  of  the  dc  output  line 
connected  to  the  ac  tine. 
Some  of  the  cheaper  imports 
may  and  should  not  be  used, 
as  they  would  present  a  shock 
hazard. 

While,  admittedly,  this 
project  started  out  as  little 
more  than  a  novelty,  putting 
it  together  was  a  good  deal  of 
fun,  and  I  have  found  that  it 
is  actually  quite  attractive 
and  draws  a  good  number  of 
compliments*  And,  best  of 
all,  no  one  has  yet  guessed 
that  the  cabinet  is  a  flower 
box! 


The  larger  boxes  are  a  bit 
oversize  for  typical  ham 
shack  applications,  but  the 
smaller  units  such  as  the  one  I 
used  have  good  potential. 
They  are  just  about  right  for 
small  construction  projects 
such  as  clock  housings,  high- 
intensity  lamp  bases,  selector 
switch  boxes,  and  tlie  like. 
The  fibrous  composition 
plastic  material  is  a  bit  diffi- 
cult to  work  with,  however, 
and  is  not  very  suitable  for 
intricate  drilling  and  punch- 
ing. Just  keep  what  you  try 
to  install  in  the  boxes  simple, 
and  you'll  be  rewarded  with  a 
good-looking  finished 
product  certain  to  add  an 
extra  touch  of  class  to  the 
shack.  • 


from  page  63 

There  are  some  fundamental 
differences  between  our 
algorithms.  Our  dot-dash,  ele- 
ment space,  character  space, 
and  word  space  decisions 
seem  to  be  basically  the  same. 
However,  my  program  rejects 


as  false  any  mark  elements 
(key  down)  !ess  than  one-half 
the  dot  length,  giving  addi- 
tional noise  discrimination  on 
the  air 

There  are  a  few  other  points 
of  comparison  which  1  would 
like  to  make. 

1.  They  have  a  wide  variety 


of  display  formats;  my  program 

requires  some  kind  of  video 
module  to  convert  ASCII  to  a 
video  format  and  display  W  on  a 
CRT, 

2.  My  program  has  greater 
time  resolution  for  character 
decisions.  Their  basic  lime  unit 
was  about  4  ms  and  mine  was  1 
ms.  This  probably  makes  no  dif- 
ference until  excessively  high 
code  speeds  are  reached. 

3.  They  use  an  automatic 
calibration  routine  which 
tracks  variations  in  code 
speed.  J  enter  the  code  speed 
from  the  l^eyboard,  and  the 
7-segment  display  on  the  KIM 
indicates  whether  the  speed  is 


too  slow  or  too   fast.   In  an 

earlier  attempt  at  a  Morse  code 
reader,  1  found  that  static 
crashes  tend  to  foul  up  auto-cal 
circuits. 

The  point  in  writing  this  let- 
ter, In  addition  to  bringing  at- 
tention to  some  possible  varia- 
tions and  improvements  in  CW 
receive  programs,  is  to  suggest 
that  someone  with  the  ap- 
propriate equipment  try  both 
programs  "on  the  air"  and 
make  evaluations  and  sugges* 
tions  for  improvements.  I  will 
be  glad  to  furnish  an  interested 
Individual  with  a  reprint  of  my 

Continued  on  f>3ge  69 
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Build  Your  Own 
Digital  Dial 


great  update  for  your  receiver 


Every  shack  needs  a  gen- 
eral-coverage receiveTi  if 
only  to  tunc  down  to  find 
where     the     harmonics    are 


likely  to  be  coming  from.  If 
your  general-coverage  receiver 
is  anything  less  than  an 
R-390,  it  needs  a  digital  dial. 


A  readout  to  even  kHz  will  be 

a  great  help,  provided  the  last 
digit  is  useful,  rather  than 
indecisive. 


^^  LIMITING 

AMP 


Fig,  h  Digital  dial  logic  diagram.  Frequency  display  is  shown  from  back 


An  article  by  Jon  Hagen  in 
the    December »    1972,    QST 
told  what  to  do  and  how  to 
do    it    (except   for   tew    to 
make     LED     displays    work 
right),  and  my  unit  was  based 
on     that,     on    his    personal 
comments  (he  talked  me  Into 
building  one),  and  on  a  lot  of 
cut  and  try  on  my  part  Some 
of   the  features  that   I   have 
tried  aren't  included  here,  as 
they  are  not  worth  the  effort 
involved.  But  what  is  in  this 
article  is  esseniial  to  make  a 
useful  display,  Albert  Ingalls 
cautioned     amateur     astron- 
omers *'not  to  make  their  last 
telescope  first/*  and,  unless 
you  are  a  digital  nut  rather 
than    a    ham    or    SWL   who 
needs  a  digital  dial,  1  suggest 
keeping  things  simple.  If  you 
want   something  better,   see 
Jack   Regula  WA3YGJ*s  sys- 
tem in  the  October,  1976^  73 
(corrections  5/77)  and  some- 
thing  similar    in   the   ARRL 
1976  Handbook  as  part  of  a 
communications     receiver. 
Regulars  article  uses  a  multi- 
plexed display  with  a  CMOS 
driver  suitable  for  common- 
cathode  LED  numbers.  Mine 
uses    7447s    and    common- 
anode  displays,  and  the  two 
other  articles  avoid  the  issue. 
The     difficult    questions 
inyolve    human    engineering 
(now  !   need  reading  glasses 
for  the  red  numbers  at  arm's 
length,  but  not  for  green  or 
yetlow!)j    where   to  put   the 
readout   (close  to   the   knob 
you  turn),  and  how  to  keep 
the  digital   hash   in  the  box 
and  out  of  the  receiver.  If  the 
box   is  put  together   with  a 
dozen   screws   or  more,   the 
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Fig.  2  An  IC  5  MHz  osciUator  (Motorola  MCI 2061).  This  IC 
consists  of  an  ECL  oscillator,  a  buffer,  and  an  ECL-TTL 
converter.  If  the  crystai  wort 't  putt  to  frequency,  modify  CI  or 
U. 
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only  way  for  hash  to  get  out 
is  via  the  readout  window 
(mine  is  0.787  by  3  inches), 
the  input  coax,  or  theac  line. 
The  input  amplifiers  should 
be  somewhat  separate  from 
the  rest  of  the  counter,  and 
the  lead  to  them  should  be 
coax  inside  as  well  as  outside 
the  box. 

Because  the  7447s  are  not 
nnuftiplexed,  the  7-segment 
output  lines  can  be  bypassed 
at  the  LED  end  with  up  to 
*01  uF,  if  needed.  I  found 
that  the  ac  line  was  what 
took  the  effort  and  I  didn't 
filter  the  display. 

It  is  important  to  realize 
that  the  dial  will  read  right, 
even  if  you  have  two-dial 
electrical  bandspread  or  a 
helipot-and-varicap  fine 
tuning  system.  Also,  as  long 
as  you  read  the  LO  fre- 
quency, the  fact  that  it  drifts 
a  few  kHz  is  something  not 
easy  to  notice.  Subjectively, 
your  receiver  no  longer  drifts 
(how  to  save  $495). 

The  preset  system  is  simi- 
lar to  that  used  in  the  GLB 
synthesizer  (up  to  15  diodes 
per  wired-in  frequency),  and 
any  number  can  be  supplied, 
or  you  can  use  thumbwheel 
switches,  BCD  switches,  or 
toggle  switches.  For  my  pur- 
poses, an  SPOT  center-off 
type  (as  shown)  takes  care  of 
LO  high,  LO  low,  and  opera- 
tion as  a  straight  counter  in 
the  **off'  position.  Ex- 
perience suggests  that  the  last 
digit  preset  might  be  best 
brought  out  to  a  panel 
switch,  as  not  every  "455"  i-f 
is  on  that  exact  frequency. 

For  antiblink  purposes, 
Hagen  used  an  undisplayed 
decade.  Mine  divides  by  four, 
so  1  can  use  )-K  gating  and 
cycle  a  bit  faster  (125  blinks 
per'  second,  rather  than  50), 
No  latches  are  used,  although 
they  would  be  needed  if  you 
read  down  to  100  Hz.  Count 
period  is  4  milliseconds,  dis- 
play 3,5  milliseconds,  reset 
takes  two  microseconds,  and 
the  rest  of  the  time  is  wasted. 

Because  the  preset 
("data")  inputs  are  on  0,02 
percent  of  the  time  only,  the 
input  pull-down  resistors  can 
be    4,7k    (^    higher,    if   ,01 


♦  5V 


»ftV 


iS^EAK  AT  X) 


200 HH<       > 
IN 


•  5V 


7 


i-Fpj 


f 


K) 


cb. 


l^^rx. 


to 


COUftT 


DfSf'LM 


^^        t        b • 


/h 


ij~ 


IDS) 


UOfl 


;  lOtt 

JOQpF 


F^.  4.  Sequence  generator,  A  -  1/3  7410;  B  and  C  -  H  74S00;  D  and  E  -  1/3  7410  or  % 
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Fig.  6.  Preset  circuits.  Receiver  i'f=  454  kHz.  Oscillator  high  -  preset  to  100,000-454  ^  99546. 
if  the  oscillator  is  on  the  low  side  on  the  12-30  tnindj  tiien  preset  is  00454.  (That's  why  there 
are  two  * 'preset**  frequencies  J 


capacitors  are  also  across  the 
resistors.  Thus  the  preset 
switch  takes  only  about  15 
mA,  but  the  decades  will  not 

reset  properly  if  the  ''preset'* 
down  pulse  is  longer  than  a 
few    microseconds.    If    your 


receiver  '^ tunes  backwards" 
on  some  ranges,  you  will  need 
74192  up/down  counters, 
butp  if  it's  strictly  single  corv 
version  or  has  a  fixed  first  i-f, 
there  is  a  money  and  power 
saving      from      using 


74176/8280  up  counters. 
(The  74196,  which  counts  up 
to  50  MHz  and  uses  more 
power,  can  be  plugged  into 
the  same  socket) 

The    inpui    string    shown 
takes  a  tenth  volt  at  the  coax 
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Fig.  Z  Up-counter  detaif. 


jack  and  will  count  up  to 
about  70  MHz-  Getting  the 
signal  into  the  coax  should  be 
solved  at  the  receiver  end.  I 
use  a  transformer  in  the 
mixer  drain  lead  and  have 
used  emitter  followers,  etc. 
The  coax  will  only  be  a  few 
feet  long,  anyway^  so  it  may 
not  be  desirable  to  terminate 
jL  All  those  amplifiers  hold 
the  signal  down  when  it's 
strong  and  also  reduce  the 
gating  hash  that  comes  out 
the  input  (most  commercial 
counters  and  scopes  feed  sync 
or  pte  pulses  back  into  the 


circuit  youVe  measuring)  and 
thus  into  the  receiver's  signal 
path.  Gating  the  J-K  inputs  to 
the  7Sn3  (a  745112  is  aiso 
okay)  is  the  neatest  way  to 
turn  a  counter  on  and  off, 
and  it  wasn't  the  only  way  I 
tried 

Almost  any  AT-cut  crystal 
will  be  more  stable  than  a 
100  kHz  unit  and  good 
enough  for  this,  I  used  2 
MHz,  but  1,  1.6,  3.2,  4,  5,  or 
1 0  MHz  will  do  (James  lists  2, 
4j  and  5  MHz,  for  instance). 
Input  to  the  divider  string  is 
shown  at  200  kHz,   but,  by 
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unhooking  the  first  flip-flop 
and  going  into  pin  1  of  the 
second  7490,  lOO  kHz  can  be 
used,  The  output  of  the  third 
7490  is  at  2  kHz  into  a  7493, 
which  provides  the  4- 
millisccond  count  gate  and 
drives  the  sequence  gates  for 
display  and  reset.  Remember 
that  the  output  of  the  7493 
must  go  up  and  down  fast 
enough  to  gate  the  highest 
frequency  to  be  counted. 
That's  why  the  divider  string 
doesn't  have  74L90s  or 
CMOS  in  it  (74LS9Qs  work 
fine,  though). 

There  are  6  gates  in  the 
system  if  you  don't  have  to 
switch  the  74192s  from  up  to 
down  with  a  remote  signal 
At  the  input,  a  74 SOD  drives 
the  first  flip- flop,  a  three- 
input  gate  is  needed  at  the 
7493,  and  a  two-input  gate  is 
used.  I  used  a  7410,  but  a 
7420  (and  the  74S00)  would 
also  do  the  job.  Unused  gates 
waste  power;  unused  inputs 
can  be  strapped  to  used  in- 
puts with  no  problems. 

The  745113  is  preset  each 
time  the  decades  are  loaded, 
so  that  the  number  of  counts 
in  before  the  first  pulse  out  is 
not  a  matter  of  chance  (some- 
thing I  forgot  the  first  try)* 

The  three-input  gate  turns 
off  about  0.1  microseconds 
before  the  output  of  the 
7493  changes,  so  f  put  the 
300    pF    capacitor  on    it  to 
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Fig.  8.   f^eset  counter  for  digital  dial  (ap<ount  only).  747  76s  use  half  as  much  power  as 

747 92s,  count  on  falling  edge.  /Resets -00455,  99545,  00915,  99085,  02215,  97785,  etc. 


make  the  waveforms  come 
out  right,  though  it  isn't 
critical  to  the  way  things 
wor  k 

The  input  amplifier  tran- 
sistors should  be  very  fast 
digital  types.  The  NPN  can  be 
a  2N2368,  2N2369,  or 
2N3011.  If  you  can't  get  a 
Schottky  diode  (shown  as 
HP28n),  don't  use  a  diode 
there.  The  PNP  pair  could  be 
2N440  3sp  alt  hough 
2N3640s/MPS3640s  are 
better.  The  bias  adjustment  is 
set  up  for  best  sensitivity  at 
the  hi^  end  of  the  receiver's 
range.  I  used  a  signal  genera- 
tor. The  2.2  uF  capacitor  is 
important.  The  transistors  in 
the  crystal  oscillator  can  be 
the  same  types  or  2N3904s 
and  2N3906S. 

To  keep  the  hash  at  a 
minimum  and  inside  the  box, 
be  sure  each  IC  has  a  bypass 
cap  across  its  terminals  (0.0 1 
uF  or  larger)  from  plus  5 
volts  to  ground  so  that  the 
gulp  of  current  that  it  takes 
when  switching  comes  from  a 
nearby  source.  Utile  dipped 
tantalum  caps  work  okay 
here.  Filter  the  ac  line  where 
it  comes  into  the  box,  make 
the  power  supply  and  regula- 
tor somewhat  separate  from 
the  rest,  and  slip  ferrite  beads 
on  any  wires  between  boards. 
I  used  the  power  supply  1 
described  in  73  Magazine ^ 
February,  1977,  p,  41, 

Adding  Varactor  Fine  Tuning 

If  you  have  a  digital  re- 
ceiver frequency  readout, 
adding  fine  electrical  band- 
spread  or  incremental  tuning 
becomes  more  attractive 
because  the  readout  tells  you 
the  actual  frequency  without 
the  need  For  adding  the 
readings  of  two  dials.  Even 
some  ham-band-only  receivers 
could  use  a  little  more  vernier 
action  than  they  have. 

To  do  a  neat  job  of  adding 
a  fine  tuning  dial,  I  used  a 
ten-turn  heltpot  and  a  vari- 
able capacitance  tuning 
diode.  The  voltage  I  had  was 
plus  1 16,  so  the  tuning  bias 
was  about  2  to  IZ  Because 
the  range  I  wanted  was  about 
25  kHz,  the  thermal  drift  of 
the  diode  was  large  enough  to 
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matter  at  low  tuning  voltage. 
The  emitter  follower  is  in- 
cluded mostly  so  that  its 
emitter- base  temperature  co- 
efficient will  buck  that  of  the 
diode.  For  better  linearity,  a 
series  capacitor  (value  about 
the  same  as  the  diode  capac- 
itance at  4  V  bias)  was  used. 
The  middle  six  turns  of  the 
pot  give  pretty  uniform 
tuning,  but  things  speed  up  at 
the  ends.  Note  that  there  is  a 
load  resistor  on  the  pot  arm 
which  also  affects  linearity  at 
the  high-voftage  end. 

The  pot  and  knob  (with  a 
digital  dial,  no  turns-counting 
dial  is  needed  on  the  pot)  can 
be  put  in  the  receiver  if  the 
panel  has  the  room  and  you 
don't  mind  drilled  holes,  but 
it  also  can  be  stuck  on  out- 
board (shield  it  to  keep  the 
hum  pickup  down),  with  the 
wires  snaked  in  via  a  ventila- 
tion slot 

When  that  worked,  I  got 
carried  away  and  added  a 
search  function  {i,e,,  the  re- 
ceiver sweeps  back  and  forth 
about  25  kHz  looking  for  DX 
when  the  band  is  quiet  —  it 
beats  tuning  by  hand).  It 
took  an  LM301  (1  assume  a 
741  would  also  work,  though 
maybe  not  as  well),  a  switch, 
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Fig,  ft  Up/down  counter  for  digital  dial  PI  and  P2  draw  up  to  15  mA.  Data  inputs  to  be  20 
4. 7k  resistors  and  20  Ml  (or  /arger)  capacitors*  If  up  and  down  functions  need  to  be  switched, 
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pin  5  of  74S1 12  and  liook  ifte  otiier  one  to  ^5  through  J 000  Ohms  (don  7  feave  it  open). 


and  the  parts  shown.  For  a 
slower  sweep,  use  a  bigger 
cap.  Mylar  is  suggested,  but  1 
had  some  W5R  ceramics.  If 
you  don't  know  why  W5R 
and  not  Z5U,  use  paper  or 
mylar  and  be  sure. 

If  !  were  doing  this  to  a 
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Fig.  W.  Fine  tuning.  C2  -  Motorola  MV2W3  (10  pF  at  4  V, 

30  V  breakdown),  Cl  —  10  pF  silver  mica. 


tube  receiver,  I  would  buy  or 
otherwise  acquire  a  40-volt 
rated  varactor  and  a  36-volt 
zener  to  drop  the  B  plus 
down     to     something    more 


stable.  The  ransistor  speci- 
fied will  take  more  voltage, 
but  the  IC  won't.  It  will  (they 
say)  run  on  36  volts  or  less,  as 
shown.  ■ 
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Marvin  L  De  Jong  K0EI 
Point  Lookout  MO 

AID 

Just  a  few  words  to  let  you 


know  that  your  General  class 

code  tape  and  the  Generaf 
Class  Study  Guide  proved  to  be 
invaluable  in  helping  me  to 
upgrade  to  General  on  my  first 
try.  The  study  guide  gave  me 
the  necessary  tools  to  objec- 
tively and  InteHigentfy  answer 
all    the    FCC   questions.   Al- 


though I  was  not  able  to  copy 

your  13 -H  code  tape  100%,  it 
nevertheless  proved  to  be  an 
extremely  valuable  aid. 

Needless  to  say,  when  I  get 
ready  for  the  Advanced  tesl^  I 
will  again  use  73'b  study 
materials.  Thank  you  for  these 
very  excellent  aids  at  such 
modest  cost, 

Edwin  n.  Lapp!  WD4L00 

Carrtioro  NO 


M2WRA 

I  am  writing  to  Inform  the 
readers  of  73  about  the  Mass 
2-Way    Radio    Association 


(M2WRA),  a  non-profit  organi- 
zation whose  purpose  is  to  en- 
courage those  interested  in  all 
modes  of  2-way  radio  to  work 
together  to  raise  funds  for  char- 
itable purposes.  We  tried  this 
with  our  1977  Head  Fund  Ham- 
lx>ree,  a  combination  Hamfesl 
and  CB  Jamboree,  but  were  cer- 
tainly far  less  successful  than 
we  planned:  Instead  of  making 
money  for  the  American  Heart 
Association,  we  lost  over 
$2,000.00  and  are  still  working 
to  eliminate  the  balance  of  the 
debt. 

At  the  present  time,  we  are 

Commued  on  page  73 
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Authorized  dealer  for:  Kenwood  •  Yaesu  •  Drake  •  Icom 
Dentron  •  Ten-Tec  •  Wilson  •  Tempo  •  Swan  •  Standard  • 
KLM  •  Larsen  •  Cushcraft  •  B  &  W  •  CDE  •  Newtronics 

(Hustler)  •  NYE-*  and  others. 


These  ARSON,   INC.   policies  have  satisfied  thousands  nationwide. 
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5.  Free  Catab£ 

8.  Cost  Qi  telefihoiie  calts  wilt  be  daductiKt  from  ytiur  order. 

7.  Assurance  of  fair  dealing  through  our  natiomiridt  feputatton. 

8.  We're  "burning"  to  make  Hot  E>eal5  at  A.R.SJJ,,  Inc, 


NOW A  full  line  Ham  Store  with  these 
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TRADE  WITH  IIS  AND  BENEFIT  FROHI  OUR  UOLUIHE  BUYING 


These  are  a  few  of  our  "HOT"  Grand  OPENING  Specials 


YAESU 


VN. 


101E    BvyetSTWJw 

Get  Free  fVIOIB 
Remote  VfO     tiit  $^75J» 
Send  CQshiers  checi  Pf  M.O. 
Shjppjng  will  be  tdlect. 


The  Memorizer 


Yaesu  FT  227R 

Fully  Syn  2M  FM 
List  $315.^ 
Coll  for  Super  Quote 


Kenwood 


7400 A    25  watts 
Fully  syn.  2M  FM 
List  $399.«^ 
Call  for  Super  Quote 


CDE  Horn  III 


Heim  III  rotor  S1?4'^ 

Shipp^ir^g  indud«d  to  Co<it-  USA 

Hem  It!  r*jtor  plui  100  ft,  fotof 
coble  SIS?,"* 

Ham  III  rotor  pltii  100  ft.  «dch  - 
rcytor  coble  and  RG-8U  leMum 
ceai  S162^ 
I     Send  <:cidSi«ir»  d\*dt  or  M.O, 


We  can't  advertise  most  of  our  special  prices  -  -  Cail  or  Write 
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IS  520S     lilt  S739." 
Buy  at  $739.** 

Gel  Free:    I.  CW  Fitter  S49  OO 
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3,  Shipping  Included 
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Dentron  Super  Tuner 
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Send  co^hiefs  check  or  M,0- 
Shipping  included. 


Drake  W4 

Lisi  179." 
Sell  $67 J^ 


WV4 

List   SB9," 
Sell  $76  00 
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mateur  Radio  Supply  oTNorth  Atlanta.  Inc. 


Pinetr««  Ploxo  Shoppinfi  Center    •    5269-6  Buford  Highway,  DorovMIt  GA  30340    •    (405)  455-1771 


A56 


DRAKE'S  New  STATE  OF  THE  ART  RIG  IS  HERE! ! 


THi   TR-7 
iJjt    8S6.W 

Dlt-7    Dig  Reodout 
List    1i6.<^° 

PS-7    Power  Supply 
Lift    166.» 

M$"7   Speoker 
Utt    33.W 

Fuil  Line  of 
Acce&iories 

Ccill  For  Yourf  Now 


GO 


^  KENWOOD 


Ts-aaos 


TR-7S00 


R4C     Rcvr 

16a  lOM       Lrti      $6^9  » 


T-*XC     TX 

160~10M       U&     $699. «« 


FT-901  DM 

IdO^IOM  all  Mode  HF 
Liif     $1299,<» 


FRa-7 

firoodca^t  fd  30  MHx 
Oit     $315," 


STORE   HOURS 

Men.  '  Fri,  9  AM  -  5  PM 
Sun.  1  PM  -  6  PM 


Prices  Subject  to  Change 
Without  Notice. 


MASTER  CHARGE 
&  VISA  ACCEPTED 


iq< 


CALL  US  and  see  why  if  you're  not  buying  from  us 

We're  Losin'  ond  You're  Losin' 


ATLANTA 


(404)  455-1771 


NASHVILLE     (615)  868-4956 


We're  "burning"  to  make  "HOT"  deals  ot  ARSON  ATLANTA,  INC. 
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Karl  T.  Thurber,  Jr.  WBFXH 
233  Newcastle  Lane 
Montgomery  AL  36117 


The  FM  Rebroadcaster 


flexibility  for  the  FRG-7 


I  have  acquired  a  Yaesu 
FRG-7  synthesized  500 
kHz  to  30  MHz  general- 
coverage  receiver.  Ii  fulfills  a 
real  need  for  a  good 
continuous-coverage  portable 
communications  monitor  and 
SWL  receiver  for  my  shack, 
supplementing  the  ham-bands- 
only  coverage  of  the  Tempo 
2020  in  use  at  W8FX/4  A 
dual-purpose  accessory  that 
would  rebroadcasi  on  the 
commercia)  FM  band  (88-108 
MHz)  what  was  received  on 
the  FRG-7  (affectionately 
known  as  the  "  Frog-seven ")p 
combined  with  a  code  prac- 
tice oscillator  to  keep  up  the 
code  speed  on  long  Air  Force 


TDY  (temporary  duty)  trips, 
became  a  highly  desirable 
addition  to  my  station. 

I  used  a  small  V' x  V  PC 

board  FM  wireless  mike  kit, 
available  from  Ramsey  Elec- 
tronics (P,0,  Box  4072, 
Rochester  NY  14610)  for 
$Z95,  which,  along  with  a 
Cordover  Model  CWM-1  code 
module  obtained  from  Bur- 
stein- Appiebee  Co.  (3199 
Mercier  Sl,  Kansas  Oty  MO 
54111),  meets  this  dual  re- 
quirement 

The  FM  unit  sold  by  Ram* 
sey  runs  a  mighty  100  mW 
output^  can  easily  be  tuned 

anywhere   in   the   FM   band, 


and  will  work  off  3  to  9  volts 
dc.  As  the  code  mod- 
ule is  designed  for  low-voltage 
operation  J  an  old  6  V  battery 
eliminator  was  scrounged 
from  the  junk  box*  When 
plugged  into  the  rear  of  the 
unit  through  a  miniature 
phone  jack,  it  provides  a  con- 
venient  source  of  power  for 
operating  both  the  wireless 
mike  and  the  CW  module.  A 
3000  uF  16-volt  electrolytic 
across  the  B+  line  provides  a 
high  degree  of  hum  suppres- 
sion often  lacking  in  run-of- 
the-mill  transistor  radio  bat- 
tery eliminators.  A  9-volt* 
type  2U6  battery  can  be  used 
as  a  power  source,  increasing 
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Fig.  h  FRG-7  "Frog"  box,  *Used  for  rf  pickup  if  the  unit  is  to  be  used  as  an  on-the-air 
rf-actuated  monitor  (not  used  in  this  project).  ^*if  connecting  a  short  whip  causes  the  unit  to 
*'puti**  frequency  excessively  or  to  stop  osciilating^  insert  a  smail -value  capacitor  in  series  with 
the  antenna  lead,  or  make  a  "gizmo*'  coupling  on  a  few  turns  of  insulated  hookup  wire  and 
inductively  couple.  ***  Refer  to  manufacturer's  instructions  for  proper  PC  board /module 
connections. 


the  value  of  the  series  drop- 
ping resistor  to  the  CW  mod- 
ule, though  battery  life  would 
be  somewhat  limited-  A  6  to 
9  V  dc  tapoff  could  be  taken 
from  the  FRG-7  power  sup- 
ply, but  i  decided  that  going 
into  the  receiver  was  un- 
desirable as  it  would  be  neces- 
sary to  drill  into  the  back 
panel  to  bring  out  the  B+ 
wiring  to  the  ^'Frog"  box- 

No  particular  construction 
precautions  need  be  obscrved. 
l     mounted     a    small     IY2", 
8-Ohm  speaker  in  the  bottom 
of  the  3-"/4"  X  2^/16'*  x  4" 
Radio  Shack  #250-251  equii> 
mcnt  cabinet  and  epoxied  the 
CW   module   (a  solid-encased 
unit)  to  the  magnet  frame  of 
the    speaker.    The    FM     PC 
board  can  be  mounted  to  a 
piece  of  copper  bus  bar  wire 
and  squeezed  into  any  con- 
venient place  in  the  cabinet, 
A     front-panel    mini    toggle 
switch    is    used    as    a  power 
ON-OFF  switch^  and  another 
mini  toggle  serves  to  switch 
between  the  code  practice  os- 
c  i  1 1  ator     an  d     re  br  o  adcas  ter 
functions.    The    rear    panel 
houses  a  BNC  antenna  jack, 
miniature  phone  jack  for  dc 
power  input  from  the  6  V  dc 
battery    eliminator    (a    ],    C 
Penny     model     681-6542 
swiped   off  an  old  portable 
which  had  long  since  given  up 
the  ghost),  an  audio-level  ad- 
just control  for  the  FM  unit, 
and   a  miniature  Amphenol- 
type  mike  jack  for  audio  in- 
put  from    the   *Trog."  The 
unit  works  particularly  well 
with    this    receiver,    as    the 
Ramsey  unit  is  designed  for 
medium-to^high     impedance 
inputs  and  the  FRG-7  has  a 
medium     impedance     fixed- 
level   audio  output  available 
on    the   front   panel    of  the 
receiver.  This  fixed  output  is, 
of  course,  independent  of  re- 
ceiver audio  gain  settings  and 
therefore  does   not  interfere 
with  regular  speaker  or  head- 
phone operation-  The  FRG-7 
tape     output     is,     however, 
taken  off  prior  to  the  audio 
filtering    network,     so    that 
switchable  audio  selectivity  is 
not  available  to  the  output 
feeding  the  FM  rebroadcaster. 
The  audio  has  also  been  fed 
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through  an  Autek  QF-l  filter 
to  the  rebroadc aster  with  ex- 
cellent results. 

The  CW  modyfe  {obtained 
from  Burstein-Applebee  but 
also  available  from  Poly  Paks 
and  others]  is  actually  both  a 
code  practice  oscillator  and 
rf-actuated  CW  monitor,  but  I 
have  not  been  able  to  obtain 
reliable  results  when  trying  to 
use  the  unit  as  a  true  on-the- 
air  monitor.  Orhthe-air  CW 
monitoring  is  best  obtained 
by  use  of  a  keyer  relay,  hav- 
ing the  key  actuate  a  relay 
which  keys  both  the  trans- 
mitto"  and  the  FRG-7  box 
Simultaneously. 

While  others  may  have 
better  luck  in  getting  the  rf 
function  of  the  CW  module 
to  work,  tVe  found  from 
experience  that  getting  de- 
pendable results  from  direct 
rf-actuaLed  keying  monitors  is 
very  difficult  —  perfor- 
mance usually  varies  consider- 
aUy  from  band  to  band  and 
depends  also  on  such  factors 
as  power  inputj  antenna  load- 
ing, swr,  and  amount  of  rf 
floating  around  the  shacL  It's 
best  to  go  to  indirect  moni- 
toring for  consistent  results. 
The  use  of  the  FM  unit  is 
fairly  straightforward.  Once  a 
short  (10"  to  20")  antenna  is 
fabricated  from  a  length  of 
bus  bar  or  an  old  walkie- 
talkie  whip  and  a  BNC  con- 
nector, the  unit  is  adjusted 
simply  by  tuning  a  nearby 
FM  receiver  to  a  clear  spot 
anywhere  in  the  88  to  108 
MHz  region  and  adjusting  coil 
LI  of  the  FM  unit  (Fig.  1) 
until  a  strong,  clear  signal  is 
received  on  the  FM  receiver. 


Of    course,     the     frequency 
should   be  selected  so  as  to 
not  interfere  with  local  FM 
stations   (no  need  to  induce 
further  BCI   problems).  One 
should  note  that  the  antenna 
affects  the  transmitter  output 
frequency,     and,     therefore, 
close    movement   next   to  rt 
should  be  avoided.  The  tittle 
unit  should  easily  transmit  up 
to  300'  or  more,  depending 
on  location  and  length  of  the 
antenna  hooked  to  the  BNC 
output  It  has  been  used  for 
various  purposes  at  W8FX/4, 
both   in  conjunction   with  a 
pair  of  lightweight  FM  cord- 
less radio  earphones  and  for 
general     receiver    monitoring 
while    puttering   around    the 
house  and  yard.  The  tone  of 
the  CW  module  is  dependent 
on  the  voltage  applied;  it  is 
designed    to   operate   with   a 
nominal  1  to  1 14  V  dc  power 
source  (penlite  celf),  but  will 
work  welt  and  produce  a  con- 
siderably louder  and  cleaner 
sound  with  a  slightly  higher 
voltage  applied.  The  value  of 
the   dropping  resistor  in  the 
6-volt    dc    line    (Fig.    1)    will 
determine   both  the  level  of 
audio  output  and  tone  of  the 
oscillator.   Under  no  circum- 
stances should  more  than  4  or 
5    volts    be   applied    to    the 
module,   as  damage  may  re- 
sult A  miniature  phone  jack 
installed    on    the    rear  panel 
provides    a    convenient    key 
jack    for   code   practice  use, 
and     a    front*pan el-mounted 
LED  is  wired  so  as  to  flash 
with    CW    keying    when    the 
unit  is  used  as  a  code  oscilla- 
tor and  to  gjow  steadily  when 
the   unit   is  used  in  the  FM 


rebroadcast  mode,  indicating 
that  the  unit  is  radiating. 

Be  sure  that  the  dc  adapter 
scrounged  to  power  the  unit 
isn't  one  of  the  cheapics  with 
one  lead  of  the  dc  output 
connected  to  one  side  of  the 
ac  line.  Use  of  such  a  unit 
would  present  hum  and 
grounding-out  problems,  not 
to  mention  the  shock  hazard 
involved, 

I  have  found  the  FRG*7 
"Frog''  box  to  be  a  very 
handy  device,  and,  of  course, 
it  can  be  used  with  other  re- 
ceivers not  having  a  tape  out- 
put by  either  connecting  to 
the  high  side  of  the  receiver's 
volume  control  (the  preferred 
way),  or  by  simply  bridging 
across  the  low  impedance 
headphone  or  speaker  output 
of  the  receiver  (at  the  risk  of 
distortion  due  to  impedance 
mismatching  and/or  over- 
driving). Also,  although  I 
didn't  do  it,  the  unit  can  be 
wired  so  that  both  tlie  FM 
rebroadcaster  and  CW  module 


are  activated  at  the  same  time 
with  audio  from  the  CW  mod- 
ule outpui  also  routed  to  the 
audio  input  of  the  rebroad- 
caster for  g^oup  code  practice 
sessions  through  individual 
portable  FM  receivers. 

One  further  cost-effective 
tip  for  those  who  may  con- 
struct the  "Frog"  box:  If  you 
intend  to  use  it  with  a  set  of 
FM  headphones  for  cord- free 
work,  get  a  high-quality  unit 
(such  as  one  made  by  Archer 
or  Panasonic)  and  install  a 
mini  phone  jack  on  the  head- 
set so  that  it  can  also  be  fed 
audio  drectly  from  the  re- 
ceiver for  use  as  an  ordinary 
pair  of  headphones,  eliminat- 
ing the  need  for  another  set 
of  headphones  around  the 
shac  L 

For  an  extra  bit  of  class, 
use  gray  and  black  DymoTM 
Label  Maker  strips  for  both 
front  and  rear  panel  labeling. 
As  can  be  seen  in  the  photo, 
both  /4**  and  3/8'*  size  strips 
are  used  for  nomenclature.  ■ 
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organizing  a  road  rally  and 
possibly  another  small  event  in 
August,  and  we  are  publishing 
a  rapidly  expanding  newsletter. 
As  newsletter  editor,  I  am  try- 
ing to  recruit  new  members  and 
subscribers. 


Although  our  group  is  not  yet 
in  the  same  ranks  as  the  ARRL, 
and  our  newsletter  has  a  few 
more  issues  to  go  before  we 
can  compete  with  73,  our 
newsletter  does  offer  many 
features  not  found  in  other 
publications. 

The    newsletter,   pubiished 


monthly,  offers  several  pages 
of  coming  events  listings,  in  ad- 
dition to  a  list  of  many  2'way 
radio  clubs*  regular  meeting 
dates,  and  general  information 
about  various  happenings  in 
the  two-way  radio  world.  We  are 
very  much  interested  in  know- 
ing about  other  groups'  meet- 
ing dates  and  events,  Including 
hamfests,  fJea  markets,  auc- 
tions, or  field  days. 

At  the  present  time,  we  have 
more  CB  members  than  hams, 
but  we  do  not  feel  that  it  is  fair 
to  categorize  the  association 
as  strictly  a  CB  or  ham  group— 
we  are  neither.  We  are  certainly 
\n  need  of  members  of  all  Kinds. 
and  certainly  could  not  com- 


plain if  we  had  more  ham  mem- 
bers to  help  out  on  the  many 
technical  aspects  of  radio,  and 
in  fund-raising  events. 

The  present  membership 
rates  are  $10.00  (1st  year  only) 
and  $7.00  renewal,  and  addi* 
tional  members  at  the  same 
house  $7  plus  $4  per  year  re- 
newal. Newsletter  subscription 
only  iS  $4  per  year  (single  copy 
35c  plus  postage).  Copies  of 
our  by-laws  and  constitution 
are  included  in  the  member- 
ship, Of  are  available  for  $1.00. 

Anyone  with  any  mfofmation 
for  the  newsletter  or  the  Mass 
2-Way  Radio  Assiociation  is  en- 

Continued  Qft  p^ffe  75 
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J,  B.  Fields  lU  WB7SZC 
344  W,  Cburi 
Weiser  W  8S672 


J.  B.  Fields;  Radioman 

—  now  it's  the  Navy's  turn 


All  of  us  who  read  73 
are  united  by  a  com- 
mon inierest  —  amai^ur 
radio,  of  course,  I  have  not 
been  a  ham  for  long,  but  I 
have  had  much  valuable  and 
enjoyable  experience  in  the 
Philippines  as  a  volunteer 
operator  (MARS).  M  soon  as 
I  get  back  to  the  states  *  ,  . 
well,  we'll  seef 

Amateur  radio  is  getting 
more  sophisticated  every  day. 
High  quality  receivers,  micro* 
computers,  and  heaven  knows 
what  next  are  all  combining 
to  expand  the  horizons  -  for 
those  who  have  the  bucks. 

Money  is  the  universal 
problem  here,  or,  rather^  a 
lack  of  it  is.  How  do  we 
alleviate  this  problem? 
Usually  the  answer  is  work, 
and  this  means  time  away 
from  our  favorite  pastime  — 
amateur  radio. 

What  I  propose,  therefore, 
is  a  way  to  spend  more  lime 
with  our  hobby  and  earn 
money  at  the  same  time. 
Well,  the  law  prohibits  us 
from  doing  that,  but  there  is 
a  second  best  answer  —  a 
career  in  communications. 

If  this  sounds  like  I'm  try- 
ing to  recruit  you,  perhaps  I 
am,  bui  it  isn't  as  if  someone 
is  paying  me  to.  Lei  me  point 
out  the  recent  article  about 
Merchant  Marine  radio 
officers,  or  '^sparks/**  as  a 
description  of  one  fine  ex- 
ample    of    a    hobby-retated 


*'See  the  World  and  Gel  Paid!", 

Gerald  J.  Hargett,  73  Magazine , 
November,  1976,  Deceniber, 
1976. 


occupation.  Let  me  also  in- 
form you  that  the  State  of 
California  has  openings  for 
telecommunications 
specialists  (particularly  those 
with  experience  in  UHF),  and 
other  states  likely  have 
similar  needs.  All  you  have  to 
do  is  contact  your  state 
employment  agency.  Most 
nonmilitary  employers  will 
require  that  you  hold  a 
Second  Class  FCC  ticket,  but 
after  the  amateur  tests  . , . 
well,  we  should  all  be  fairly 
adept  at  passing  the  candy- 
man's  exams.  Right? 

Maybe  you  don't  feel  very 
confident  about  passing  the 
Second  Class  exam,  or  per- 
haps that  twenty  plus  code 
business  shakes  you  up*  What 
next?  Just  what  I've  been 
leading  up  to  —  submarines. 

Notice,  I  did  not  say  **the 
military"  or  even  ''the  Navy," 
though  one  of  these  may  be 
an  answer  and,  perhaps,  be 
the  right  one  for  you.  1  am 
talking  about  whai  I  think  is 
the  best  all-around  answer  for 
the  amateur  today:  the  job  of 
a  radioman  aboard  a  sub- 
marine. 

In  this  article  you  are  not 

going  to  read  any  new  per- 
formance data,  any  technical 
information,  or  even  very 
much  about  submarine  com- 
munications. If  that  is  what 
you  want  to  know,  go  see  a 
Navy  recruiter,  sign  up  for 
subs,  and,  once  you  are  doing 
the  job,  somebody  may  have 
the  courtesy  to  explain  to 
you  what  it  is  youVe  doing. 
The  purpose  of  this  ariicte  is 


to  be  entertaining  and  in- 
formative about  how  to  pay 
for  our  hobby  by  doing  some- 
thing we  like. 

What  is  it  you  like  most 
about  your  hobby?  Do  you 
like  to  have  the  latest  in 
equipment?  Do  you  enjoy 
troubleshooting  and  repairing 
electronic  equipment?  Or  do 
you  prefer  operating  the 
equipment  or  sitting  on  a 
net?  Let  me  tell  you  about 
Hog  Heaven. 

Sign  up  in  the  Navy,  but 
make  sure  you  are  guaranteed 
RM  ^*A"  school.  Recruiters 
are  pretty  sharp  cookieSp  and 
they  may  have  other  places 
they  need  people  more.  If 
you  stick  to  your  guns,  the 
recruiter  will  take  you  sooner 
or  later  to  fill  a  quota,  even  if 
he  has  to  guarantee  you  RM 
schooL 

Next,  you  breeze  through 
boot  camp  —  youVe  good  at 
copying  a  message  the  first 
time  around,  and,  if  you're 
on  your  toes,  this  skill  will 
whisk  you  right  through  boot 
camp, 

RM  *A"  school  is  just 
another  formality,  but  make 
sure  you  volunteer  for  sub- 
marines when  you  fill  out 
your  dream  sheet.  Once 
youVe  volunteered,  there  will 
be  all  kinds  of  instructors  in 
the  school  who  served  in  sub- 
marines and  who  will  help  see 
to  it  that  you  get  there. 

Next  is  Morse  code  schooL 
If  you  can  already  copy 
thirteen,  you  may  have  a  bit 
of  fun  here  —  get  in  a  huff 


with  an  instructor,  and  wind 
up  by  betting  him  that  you 
will  be  copying  thirteen 
within  a  week.  Upon  gradua- 
tion, you  will  be  copying  22 
wpm  without  even  thinking 
about  it. 

Now  you're  getting  closer 
to  the  Second  Class  FCC 
ticket.  There  can  be  even 
more  help  with  the  technical 
side  of  it,  if  you  play  your 
cards  right. 

After  code  school,  there's 
sub  school  That^s  four  weeks 
of  elbow-bending  exercises  in 
New  London,  Connecticut, 
and,  after  that,  your  first 
boat.  Ask  them,  beg  them,  or 
even  twist  their  arms,  but 
make  sure  you  get  to  the 
Radioman  Electricity  and 
Electronics  school  to  get 
heavy  on  theory! 

So  far  there  haven't  been 
any  surprise  tests  —  a  few 
weekly  quizzes  and  whatnot, 
but  nothing  like  the  FCC 
exams.  Everything  you  need 
to  know  is  presented  so  that 
you  understand  it.  All  you 
have  to  do  is  remember. 

Now  you  are  ready  for 
that  Second  Class  exam.  Take 
it.  You  only  have  two 
years  left  in  the  service,  and  it 
will  open  doors  for  you  later 
in  civilian  life.  In  the  mean- 
time, you  are  going  to  see 
some  interesting  times  in  the 
submarine  service. 

My  first  boat  was  the  USS 
Barb  (SSN-596),  a  nuclear- 
powered,  fast  attack  class 
boat,  home  ported  in  Pearl 
Harbor,  Hawaii!  I  was  excited 
to  see  my  orders,  for  the  Bgrb 
had  only  recently  made  head- 
lines by  rescuing  the  crew  of 
a  downed  B-52  in  the  middle 
of  a  hurricane.  Here  is  the 
story  as  I  later  learned  it  . . , 

Barb^  en  route  to  the  posi- 
tion of  the  downed  aircraft, 
was  traveling  at  a  depth  of 
120  feet  The  force  of  the 
storm  suddenly  became  suf- 
ficient to  actually  suck  the 
Barb  right  to  the  Efface! 
Once  on  the  surface,  all  hell 
broke  loose.  The  towering 
waves  and  gale  winds  caused 
the  Barb  to  take  rolls  of  up  to 
60  degrees  from  side  to  side. 
The  first  roll  was  to  starboard 
and  caught  everyone  by  sur- 
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prise*  All  the  men  sleeping  fn 
bunks  on  the  port  side  of  our 
single  passageway  were 
thrown  out  of  their  racks  and 
onto  the  deck.  As  the  rudely 
awakened  sleepers  greeted  the 
day  with  appropriate  remarks 
and  tried  to  stand  up  on  the 
heaving  deck,  the  boat  sud- 
denly rolled  lo  port,  throwing 
all  the  remaining  sleepers  in 
starboard  bunks  atop  die  first 
group.  Quite  a  tangle  it  was! 
Meanwhile,  back  in  the 
galley,  Freddy,  our  salty  head 

cook,    could    be    heard    in- 
voking    all     the    spirits     of 

heaven  and  earth  in  his 
frantic  attempt  to  keep 
dinner  on  the  stove.  The  crew 
could  visualize  the  beans 
pouring  into  the  mashed 
potatoes.  As  if  this  were  not 
enough,  the  ship  was  nosed 
into  the  waves  lo  reduce  the 
rolling,  but  the  scramble  con- 
tinued. As  the  bow  climbed 
skyward  in  the  face  of  a 
mountainous  wave,  Freddy ^s 
cherry  pies  and  sizzling  roasts 
smartly  departed  the  oven  on 
a  voyage  aft  across  the  mess 
decks.  But,  living  up  to  his 
reputation,  Freddy  got  it  all 
together  for  an  excellent 
meal 

The  bridge  was  manned* 
Only  the  stoutest  could  sur- 
vive the  waves  that  engulfed 
the  boat-  The  job  of  lookout 
fell  to  Richard  Spaulding,  a 
giant  of  a  man,  who  until  now 
was  satisfied  looking  after  our 
nuclear  propulsion  system* 
He  held  on^  as  time  and  time 
again  waves  nearing  a 
hundred  feet  high  broke  over 
the  bridge  and  tried  to  tear 


him    away.    All    we   had   to 
direct  us  now  was  the  helms- 
man's   ability   to   interpolate 
the  swinging  compass  in  an 
effort  to  stay  on  course.  But 
luck    was    with    us:    Richard 
spotted  the  liferafts  between 
two  swells.  He  fired  a  lifeline 
to  the  aircrew,  but  they  were 
too  exhausted  to  grab  it.  So, 
to  cap  the  whole  event  off, 
the  chief  torpedoman,  TMCS 
Hentz,   lashed  a  line  around 
his    own    waist    and    swam 
through    the    seas    to    reach 
them-  On  the  first  attempt, 
they  timed  it  correctly.  Chief 
Hcntz  successfully  negotiated 
the  seas  and  managed  to  tie 
the  line  fast  to  the  liferafts. 
Of  the  entire  aircrew,  only 
one  man  was  tost  to  the  sea. 
The  bombardier  was  perhaps 
the  most  exceptional  of  the 
crew.  He  had  managed  to  tie 
himself  into  one  of  the  life- 
rafts  and,  amazingly,  caught  a 
few  moments  of  sleep   while 
the  storm  raged  around  him! 
Needless    to    say,    1    was 
anxious    to    join    these    men 
when  I  saw  my  orders.  I  flew 
to  Peari  Harbor  lo  meet  the 
Barb^  but  she  was  still  at  sea- 
So  I  spent  a  month  working 
for    Submarine    Flotilla    Five 
and    vacationing   on    Waikiki 
Beach.     Then,     early     one 
morning,  I  was  roused  out  of 
the  rack  and  told  to  pack  my 
seabag  and  report  to  the  air- 
port for  a  flight  to  Guam  to 
meet  the  Barb^ 

The  next  twelve  months 
were  filled  with  "submarine 
qualifications"  -  tracing 
pipes  and  wires,  and  learning 
everything  about  the  boat.  At 


the  end  of  this  period  of 
study,  I  went  through  a  series 
of  exams  with  my  shipmates, 
the  ship's  engineer,  the  execu- 
tive officer  (XO  —  second  in 
command)  and  finally  with 
the  captain,  who  pinned  on 
the  coveted  dolphins  —  happy 
day! 

Now,  three  years  since  re- 
porting to  the  Barb,  Tm  sta- 
tioned aboard  the  USS  Gray- 
back  (SS-574)*  The  Gray  back 
is  an  amphibious  assult  sub- 
marine, home  ported  in  SubJc 
Bay,  Republic  of  the  Philip- 
pines. The  story  is  the  same  — 
good  friends,  good  chow, 
good  pay,  and  terrific  liberty 
in  foreign  ports  such  as  Pusan 
in  Korea,  Yokosuka  in  japan, 
Hong  Kong,  Kelung  and 
Kaosuing  in  the  Republic  of 
China,  and  Singapore. 

Recentty,  the  Grayback 
completed  a  trip  around  the 
Philippines,  called  the  1976 
' '  Bay  an  ihan  "  Cruise. 
Bayanihan  is  a  Philippine 
word  meaning  ''helping 
hand/'  Our  mission  was  one 
of  good  will;  we  distributed 
school  books  and  medical 
supplies  in  six  Philippine 
cities  we  visited.  With  the 
help  of  the  American  and 
Philippine  Special  Warfare 
Teams  (Seals  and  UDT),  we 
blasted  out  two  coral  beds  to 
help  construct  a  new  pier  and 
deepen  a  shipping  channel . 
During  the  Bayanihan  Cruise 
we  visited  several  unusual 
ports*  Some  of  the  people 
had  never  before  seen  Ameri- 
cans* We  were  greeted  like 
great  explorers  and  heroes  in 


every  port,  with  an  ensemble 
of  parties,  dancing,  and  fun! 
Think  it  was  all  fun?  During 
the  trip  we  gave  over  twelve 
thousand  people  their  first 
tour    aboard     a    submarine. 

That  was  the  hard  part! 

Submarine  life  entails  a  lot 
of  hard  work  but  yields  a 
com  mensu  ra  te  a  mo  un  t  of 
pleasure-  A  side  benefit  of 
duty  aboard  submarines  is  the 
close  relationship  between 
the  officers  and  the  crew.  The 
wardroom  is  as  elite  a  group 
among  officers  as  the  crew  is 
among  other  Navy  enlisted 
men.  The  submariner  gets  to 
watch  from  a  ringside  seat 
some  of  our  nation^s  dynamic 
leaders.  I,  for  one,  have 
developed  a  considerable 
appreciation  for  the  job  they 
do. 

The  submarine  Navy  is  re- 
ferred to  as  "The  Silent 
Service/*  This  is  because  we 
seldom  talk  about  our  jobs. 
Qualified  members  of  the 
crew  are  trained  to  perform 
the  iobs  of  any  other  crew 
member,  with  the  exception 
of  the  radioman.  The  radio- 
man's knowledge  is  shared,  at 
times,  with  only  the  captain 
himself.  If  you  are  an  out- 
sider, you  will  be  welcome  as 
a  guest  aboard  for  a  tour  in 
port,  but  your  questions  will 
be  met  either  with  a  pat 
answer  that  reveals  nothing 
or,  if  you  persist,  silence. 
Communications  spaces  are 
strictly  off  limitSp  so,  if  you 
want  to  learn  more,  don*t  ask 
questions  —  join  us,  and  be  a 
member  of  an  exclusive 
organization.  ■ 


•  ♦ 


couraged  to  contact  us. 

Mark  J.  Welch 
M2WRA  H^wsietter  Editor 

PO  Box  203 

Northborough  MA  01532 

(617)-3e6-1266 


On  page  98  of  your  February, 
I97d.  issue  of  73,  you  published 
a  very  good  project  artrcJe  by 
Walt  Patterson  W86LQE  on 
conversion  of  a  CB  rig  to  10 
meters.  I  had  a  Publicom  I  on 


hand,  unused,  and  decided  to 
try  out  the  conversion. 

♦  am  so  inept,  and  such  a  rot- 
ten technician,  ttiat  I  really  had 
no  hope  of  success.  My  storage 
area  is  replete  with  unworkable 
ham  magazine  projects,  muie 
testimony  to  such  and  other 
deficiencies  best  tett  unmen- 
tloned.  Some  of  them  have 
been  costly  failures. 

So  I  went  ahead  with  Walt's 
plan,  ordering  the  required 
crystals,  with  high  hopes,  1 
might  say  that  his  directions 
were  simple  and  crystal  clear 
{no  reference  to  the  electronic 
crystals^  because  two  came 
bad  and  had  to  be  remanu- 
factured,  which  Cal  Crystal  Lab 


cheerfully  took  care  of  al  no  fur- 
ther expense  to  me).  If  you  play 
golf,  you  will  remember  how 
you  start  oft  18  holes  of  cow- 
pasture  polo  with  the  firm 
belief  that  you  are  going  to 
break  80,  only  to  drag  up  to  the 
clubhouse  with  a  score  closer 
to  1801  That  paralleis  my  ex> 
perience  on  ham  radio  build-it- 
yourself  projects. 

This  time,  however,  I  broke 
80!  The  little  rig  took  off  like  a 
wild  banshee,  with  4  Watts  out- 
put, after  I  realigned  the 
receiver  rf  and  mixer  coils  and 
the  five  transmitter  coils.  On 
my  first  10  meter  QRP  CQ  cal IJ 

Coaffnued  on  psge  77 
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StBven  K.  Prescott  Ki^KDTiS 

Hl  2,  Box  S42-X2 

Cam p be J J  Road 

Las  Cruces  NM  8300} 


Counter  Accuracy 
For  Perfectionists 


updating  the  K20AW  counter  updates 


With  measurement 
getting  more  precise 
and  with  the  occasional  avail- 
abitity  of  crystal  ovens  and 
other  stable  oscillator  devices 
for  clocks,  the  gain  of  an- 
other digit  of  precision  on  a 
counter  can  be  desirable. 
Such  can  be  the  case  for  the 
K20AW  counter  in  the  series 
of  articles  which  started  in 
May  J 1972,  in  73  Magazine,  If 
you  think  you  have  a  very 
stable  cloclc  in  your  counter, 
so  all  kinds  of  numbers  dis- 


played aren't  just  random 
digits  to  impress  the  unaware 
counter  believer,  try  this, 
(Refer  to  Fig.  1.) 

Further  inspired  by  an 
article  by  W4CUG  (March, 
1974,  73  Magazine),  where 
62  MHz  was  achieved  on  the 
**barefoot"  (low  frequency) 
input,  I  decided  to  do  the 
same  for  direct  measurement 
of  6  meters  to  the  nearest 
cycle.  The  project  started  just 
for  fun.  With  the  substitution 
of  a  74S04  (for  ICl )  at  the 


output  of  the  (new  and  im- 
proved) 5  V  dc  MPF102,  an 
HEP  S0020  input  amplifier  in 
place  of  the  regular  7404,  and 
then  a  74S00  (for  IC2)  in  the 
input  selector  circuit  in  place 
of  the  regular  7400,  the  stage 
was  set  for  speed.  The  7473 
input  divide-by -two  gate  was 
replaced  with  a  74H73, 
Measurements  were  made  to 
almost  45  MHz,  As  a  74S73 
could  not  be  found  at  the 
time,  a  74S112  similar  type 
dual    JK    was    inserted    with 
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Fig.  L  This  is  the  standard  improved  type  Input  circuit,  It  uses  an  FETand  a  regular  transistor 
with  no  odd  milages.  The  TTL  interfacing  is  achieved  with  a  7404  type  chip.  This  arrangement 
is  yery  sensitive.  The  rest  of  the  chips  in  this  counter  front  end  are  shown  as  they  relate  to  this 
article. 


minor  rewiring  (witli  the 
count  enable  and  reset  A  all 

used  just  as  before)  -  and,  lo 
and  behold,  a  marginal  65 
MH2  was  counted.  (See  Fig, 

2.) 

Having  done  what  W4CUG 
had  reported  before,  my 
objective  became:  Just  how 
fast  will  the  thing  go  with 
simple  modifications?  I 
scrounged  a  couple  of  74196 
chips  and  installed  them  in 
the  IC6  position,  which  is  a 
divide-by-five  (ihis  is  the  least 
significant  digit  BCD  coder).  I 
found  that  these  two  74196s 
running  divide-by -fives  were 
not  as  (ast  as  a  carefully 
selected  7490,  which  was 
there  in  ihe  first  place. 

A  74S196  opened  a  whole 
new  world,  however.  Inciden- 
tally, don't  forget  to  change 
the  reset  line  to  the  chip  from 
B  to  A,  or  it  won't  even  open 
a  gate!  When  the  thing  was 
turned  on^  it  promptly  leaped 
to  above  90  MHz,  but  slowly 
fell  to  80  and  then  70  MHz. 
Careful  checking  found  the 
74S04  (ICl)  to  be  quite  hot 
when,  and  only  when, 
switching  fast.  Another 
74S04  did  the  same  thing*  A 
15  Ohm  1  Watt  resistor  was 
placed  in  the  Vcc  line  to  this 
chip,  dropping  the  voltage  to 
4.1  to  4.2  (this  value  was 
carefully  chosen  by  testing 
for  maximum  count).  When 
turned  on,  the  counter  leaped 
to  107  MHz  and  settled  to 
100  to  101  MHz,  with  very 
stable  count.  Heat  sinking  the 
74S04  with  epoxy  to  a  piece 
of  1  /8-inch  aluminum 
allowed  a  stable  count  to  105 
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Fig,  2  This  is  how  /  wired  in 
the  74SI2  to  replace  the 
7473  chip  in  the  divide-by- 
two  input  gating  circuit. 
There  are  two  JK  flip-flops  in 
this  chip  —  only  one  is  used. 
This  is  an  essential  substitu- 
Hon  for  high  speed  counting. 
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Fig,  3,  This  is  how  I  hooked  up  a  74SJ96  to  substitute  in  the 
IC6  position  for  the  7490.  This  is  necessary  to  divide  by  five  at 
a  rate  of  better  than  50  MHz.  Note  that  the  gating  stage  before 

(iC5)  divides  by  two^  which  gives  o  total  of  divide  by  ten  at 
the  first  readoutt  allowing  counting  to  the  nearest  Hz. 

MHz.  (See  Fig,  3,)  This  sub-      accuracy    to    claim    that    all 


stitution  of  a  74S196  for  the 
7490  (least  significant  digit 
position)  is  for  IC6  only. 

There  is  some  question  as 
to  whether  125  MHz  can  be 
reached  or  not  My  counter 
was  hand  wired  on  1/10  inch 
perfboard  (which  is  just  as 
fast  as  redoing  some  of  the 
older  available  boards  for  all 
the  new  changes)  and,  at  105 
MHz,  some  critical  posi- 
tioning of  parts  was  noted- 
The  74S04  seems  to  be  the 
weakest  link  in  thechain^and 
a  74S00  in  a  different  con'* 
figuration  was  tried  but  fell 
just  short  of  100  MHz.  A  grid 
dip  meter  with  inductive 
coupling  was  used  for  a  high 
frequency  signal  source. 

Why  the  speed?  Simple. 
With  an  1 1C90  chip  (available 
at  a  nominal  price  of  about 
$16.00),  one  can  go  to  600+ 
MHz  and  to  the  nearest  10 
Hz!  The  11C90  is  internally 
biased,  so  there  isn't  the 
fooling  around  of  the  old 
95H90  circuits  that  involves 
tuning  them  up-  Don't  forget 
that  your  clock  needs  10"^ 


those  little  fights  mean  more 
than  a  beer  sign,  (See  Fig.  4,) 
Direct  soldering  of  the  1 1 C90 
prescaler  chip  to  a  PC  board 
is  recommended.  In  and  out 
should  be  short  coax,  and 
jump  pins  4  and  5  to  12  and 
13  with  a  ,01  uF  capacitor 
with  very  short  leads.  Sur- 
round everything  with  ground 
(gives  good  connection  for  1^ 
2,  6,  12,  13,  14,  to  ground) 
on  the  PC  board.  I  then  en- 
closed the  11C90  in  a  metal 
box  of  soldered  copper.  Be 
very  careful  not  to  overload 
this  chip  with  150  MHz  to 
450  MHz  rf.  It  can  be  de- 
stroyed as  the  input  diode 
protection  Is  poor  at  these 
frequencies. 

The  11C90  was  purchased 
from  Tri-Tek,  Inc.^  The 
74S00  for  30^  ('76  catalog 
only),  74S04  for  35rf,  745112 
for  ISi,  and  74S196  for 
$4,00  (77  catalog  only)  were 
all  purchased  from  James 
Electronics,  Delivery  was 
under  seven  days  from  both 
places. 

If  one   is  critical  in  chip 


from  page  75 

was  answered  by  another  ham 
in  Grimsby,  Ontario,  who  gave 
m©  a  5  X  8,  then  another  station 
in  Sharon,  Pa,,  who  gave  me  a  5 
X  9  plus  20,  followed  by  another 
5x8  from  Springfield,  Ohio, 
and  a  5  X  7  from  Canton,  Ohio. 


Astonishing  and  fun,  to  say  the 
least.  I  think  WaJt  WB6LQE 
should  get  much  credit  for  let- 
ting us  know.  I  can't  help  but 
wonder  If  he  could  come  up 
with  another  simple  fix  to  get 
this  rig  on  SSB! 

One  caulion:  Keep  in  mind 
the    warning    to    not    try    to 
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Fig.  4*  This  standard  circuit  will  divide  by  ten  to  over  600 
MHz  (cheaply).  With  a  second  5  V  dc  amplifier,  as  shown  in 
the  counter  front  end  (Fig,  7),  after  this  chip,  the  counter  will 
count  a  Wilson  handie-talkie  at  over  20  feet!  Note  that  there 
are  no  chokes^  coi/s,  input  bias  circuits,  etc  Do  not  overload 
this  chip  with  rf. 


selection  {some  are  noisy, 
switch  slowly,  work  better  at 
different  voltages,  etc),  good 
results  will  follow.  A  74S73 
substitute  for  the  7473  in  the 
fC5  position  was  found  not 
to  work  much  faster  {I  may 
have  run  into  some  bad 
chips).  Even  a  slow  scope  will 
tell  a  good  chip  from  a  bad 
one  by  examining  activity  on 
various  pins.  The  low  fre- 
quency counting  is  affected 
by  all  this  to  some  extent.  At 
120  Hz  and  lower,  the  Vcc 
resistor  on  the  74S04  in  I  CI 
position  must  be  bypassed.  It 
will  then  go  to  about  40  Hz, 
but  is  not  exactly  stable,  i.e., 
is  plus  or  minus  2-3  Hz.  Sub- 
stituting the  old  7404  back  in 
1C1  gives  good  stability  to  50 
Hz,  Much  slower  counting 
than  this  you  can  do  your- 
self! 

If  youVe  worried  about 
messing  up  a  PC  board,  don't 
be.  Lead  length  is  not  critical 


(short  of  6  inches  to  a  foot), 
so  the  chips  (74S196  and 
745112)  can  be  "hung  in  the 
air"    above    the    board    and 

wired  up  easily  with  short 
leads*  I  have  carefully 
checked  each  of  these  chip 
substitutions  repeatedly  to 
make  sure  my  findings  are 
not  (ust  a  fluke.  Anyone 
trying  these  four  chip  sub- 
stitutions should  have  good 
results.  So  count  'em,  but 
count  'em  fast.  Maybe  some- 
one will  come  up  with  a 
"barefoot"  ECL  counter  that 
will  reach  two  meters  to  the 
nearest  cycle  .  .  .  someday  — 
but  simply  and  cheaply?  We 
really  need  that  last  Hz  any* 
way!  ■ 


Refgrences 

1  Tri-Tek,     Inc.,    6522    N.    43rd 
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monkey  with  the  coils  locked  In 
with  wax.  I  tried  it  with  coil  301 
and  succeeded  in  destroying 
the  core.  I  had  to  scrounge 
around  for  a  substitute— my 
only  difficulty.  Thanks  for  a  lot 
of  fun.  This  afternoon,  I  found  a 
couple  of  CB  stations  on  this 
rig  on  ten  meters,  and  they  got 
off  the  air  fast  when  I  told  them 
they  were  illegally  on  the  ham 
band. 

Mik€  Simpson  W6CRD 
Long  Beaeh  CA 


PANTS  DOWN? 


From  the  April  issue  of  73, 


pages,  under 'The  Yellow  Peril," 
I  quote:  "The  most  basic  truth 
of  international  trade  Is  that  if 
we  want  to  sell  our  equipment 
in  Japan,  we  have  to  let  them 
sell  theirs  here,"  Later  on  you 
say,  "And  if  you  donH  think 
they  are  buying  American  ham 
gear  in  Japan,  you  just  haven't 
talked  to  many  Japanese 
hams/* 

Well,  Wayne,  for  once  Tve 
caught  you  with  your  pants 
down.  You  obviously  haven't 
done  your  research,  for  you  fail 
to  mention  that  we  tax  imports 
into  the  3tates  at  better  than 
5%  to  15%,  and  place  no  fe- 

Confinued  on  pag&  7B 
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Robert  C  GJiormley  KQBV 
932  S,  Comet  A^e. 
Panama  City  FL  52401 


The  New 
Op  Amps 

better,  lower  cost 


Anew  breed  of  opera- 
tional amplifier  has 
appeared  which  has  advanced 
the  state  of  the  art  signifi- 
cantly and  a^in  put  former 
"mil  spec**  devices  within  the 
realm  of  common  amateur 
application.  Until  now,  com- 
mon operational  amplifiers 
(741,  709,  etc.)  have  been 
fabricated  using  only  bipolar 
technology.  At  least  three 
manufacturers,  Texas  Instru- 
ments, RCA,  and  National 
Semiconductor,  have  now 
introduced  operational  ampli- 
fiers with  both  field  effect 
and  bipolar  transistors  fabri- 
cated on  a  single  monolithic 
chip,  (National's  process  uses 
J  FETs,  while  RCA  uses 
PMOS  transistors.)  This  has 


resulted  in  a  relatively  inex- 
pensive, moderately  fast 
operational  amplifier  with 
super  low  bias  currents  and 
an  almost  rmmeasurabty  high 
input  resistance. 

Firsts  a  word  about  bias 
currents,  offset  voltage,  and 
input  impedance  (this  all  as- 
sumes at  least  a  passing 
familiarity  with  operational 
amplifiers  to  begin  with, 
which  you  probably  have  or 
you  wouldn't  have  read  this 
far),  and  then  a  sketchy  com- 
parison of  the  industry  stan- 
dard, the  741,  and  the  new 
BI-FET  (National)  and 
BIMOS  (RCA)  devices, 

Basic  operational  amplifier 


theory  assumes  that  the  two 

operational  amplifier  inputs 
have  an  infinite  resistance, 
i.e.,  no  electrons  fiow  into 
these  terminals.  In  truths  all 
operational  amplifiers  (at 
least  any  that  IVe  ever  heard 
about)  have  some  finite  input 
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resistance  and  some  finite 
current,  called  bias  current, 
into  these  input  terminals. 
The  average  of  these  two  cur- 
rents, one  into  each  input,  is 
called  "input  bias  current/* 
Spec  sheets  normally  list  this 
input  bias  current  as  both  a 
maximum  allowable  at  25  C. 
and  as  a  max.  over  the  full 
temperature  range  of  the  de- 
vice, the  latter  current  being 
higher  by  a  factor  of  3  or  4. 
The  difference  in  the  actual 
bias  current  into  each  input 
of  the  operational  amplifier  is 
termed  the  "input  offset  cur- 
rent" Again,  the  maximum 
input  offset  current  is  speci- 
fied at  both  25°  C.  and  over 
the  full  guaranteed  operating 
temperature  range. 

The  current  which  sneaks 
into  those  input  terminals 
obviously    must   come   from 

somewhere,  I  have  yet  to  find 
this  current  source  discussed 
specifigallyp  but  the  universal 
implication  is  thdit  any  source 
will  do.  Any  dc-coupled 
source  which  is  connected  in 
any  way  to  either  input  of 
the  operational  amplifier  wilt 
act  to  contribute  to  this  bias 
current  To  illustrate,  check 
Fig.  1(a),  a  voltage  follower 
configuration*  The  bias  cur- 
rent for  the  inverting  input  is 
supplied  by  the  operational 
amplifier  output;  that  for  the 
nonin verting  input  is  supplied 
by  the  Vjn  source.  Fig, 
1(b)  illustrates  a  differential 
amplifier  with  four  bias  cur- 
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Fig.  2.  Bias  current  compensation. 
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74 1C 


triput  offset  voltage 

6 

Inpiit  offset  current 

2x  10 

Input  br^  current 

5x  10 

Input  resistance 

0.3 

Slew  Rate 

0.5 

Gain  —  bandwidth 

r 

Supply  Current 

2.8 

CA3t40 

B 

0.1 

2 

10' 

7 

3.7 

1.6 


LF356 

10 

50 

200 

10^ 

12* 

S' 

10 


Units 

mV 

picoamps 

picoamps 

megohms 

volts/us 

MHz 

mA 


Table  h  *  =  typical  i/alue:  others  are  worst  case. 


rent    sources.    The    inverting 
input   receives  current  from 
the  operational  amplifier  out* 
put  through  R3,  and  from  the 
Vref     supply     through     R1, 
while  the  nonin verting  input 
receives    bias    current    from 
ground  through  R4  and  from 
the  Vfn  supply  through  R2. 
So  much  for  the  bias  current 
sources.    I   should  also  point 
out    that    bias    currents    and 
input     impedances    are    not 
directly  related.  The  bias  cur- 
rents  are  drawn  by  constant 
current  sources  in  the  opera- 
tional amplifier,  and  will  be 
present  no  matter  how  large 
the     external     impedances 
which  may  be  connected  to 
the  operational  amplifier  in- 
puts.  The   input  resistance  is 
the    resistance    between    the 
two    input   terminals  of  the 
operational  amplifier,  f  don't 
pay   much  attention  to  this 
when     designing    operational 
amplifier    circuit S|    since    it 
only  affects  circuit  gain  if  the 
external   resistances  used  are 
much   larger  than  this  input 
resisunce.^  Even  with  a  741, 
keeping  external   resistors  to 
100k  or  less  will  allow  you  to 
neglect  its  influence. 

To  compensate  for  input 
bias  currents,  design  in  such  a 
way  as  to  present  an  equal 
resistance  to  each  operational 


II 


II 


amplifier     input     terminal. 

Note  the  examples  in  Fig.  2. 

By  forcing  the  input  bias 
currents  into  each  input  to 
pass  through  equivalent  resis- 
tance values,  equal  voltage 
drops  are  produced  at  each 
input,  and  errors  introduced 
will  be  minimal  Note  that  we 
cannot  compensate  for  the 
input  offset  currenli  as  we 
don*t  know  which  input  ter- 
minal will  have  the  larger 
current. 

The  third  parameter  of  in* 
terest  here  is  "offset  voltage 
or  "input  offset  voltage, 
which  is  defined  as  that  volt- 
age which  must  be  applied 
between  the  input  terminals 
to  obtain  zero  output  volt* 
age/  What  this  means  to  us  is 
that  with  a  circuit  as  shown 
in  Fig.  3,  a  unity-gain  voltage 
follower  J  connecting  the 
input  to  ground  will  produce 
an  output  equal  to  the  offset 
voltage/ 

In  most  voltage  follower 
applications  (gain  =  1),  this 
offset  voltage  is  probably  neg- 
ligible. The  catch  is  this:  The 
offset  voltage  multiplied  by 
the  gain  of  the  circuit  is  the 
error  voltage  appearing  at  the 
output  of  the  operational  am- 
plifier^; thus,  a  741  opera- 
tional amplifier  with  an  offset 
voltage  of  5  mV  and  a  gain  of 


20  would  exhibit  an  output 
0.1  V  (100  mV)  different 
than  thai  calculated  for  an 
assumed  perfect  operational 
amplifier.  Fortunately,  offset 
null  terminals  (and  various 
circuit  configurations^)  are 
available  to  null  out,  or  re- 
move^ the  effects  of  input 
offset  voltage. 

Table  1  compares  the  741, 
CA3140  (RCA),  and  LF356 
(National).  Texas  Instruments 
also  makes  the  LF355,  with 
apparently  the  same  specs. 
Alt  data  listed  is  valid  at  25*^ 
C;  these  devices  are  the  com* 
mercial-  or  consumer-grade 
products.  The  LF356  is  avail- 
able as  an  LF356,  LF356A, 
LF256,  LF156,andLF156A, 
with  ever-tightening  specs. 
The  CAS  140  likewise  ascends 
to  CA3140A,  and  then 
CA3140B.  Package  style  for 
the  CA3140  is  8-lead  TO-5 
can  only;  a  T*suffix  specifies 
a  common  8-lead  can,  but  an 
S-suffix  specifies  leads  which 
have  been  formed  to  match  a 
mini-Dip  socket.  National's 
LF356N  comes  in  a  mini-DIP 
plastic  package,  while  the 
LF356N  is  packaged  in  an 
8-lead  can.  From  the  data  in 
the  table,  the  RCA  device 
appears  to  be  a  bit  slower 
than  the  LF356,  but  other- 
wise    looks    like    a    better 
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Fig.  3.  Follower  offset 

choice.  Two  further  points 
concerning     selection:     The 

minimum  supply  voltage 
(single-ended)  for  the 
CA3140  is  4  voltSt  but  the 
LF356  is  not  recommended 
for  operation  at  less  than  ±  5 
V-  The  CA3140  is  a  steal  at 
$1.10  {from  Tri-Tek).  The 
LF356N  is  available  from 
National  distributors  at  $3  J5 
in  singles.  Last  comment:  An 
RCA  dope  sheet  is  available 
free  from  RCA  (see  reference 
6).  National's  linear  data 
book  (see  reference  7)  fs 
available  from  Tri-Tek  (as  is 
RCA's  dope  sheetj  for 
$0.60)." 
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from  page  77 

stfictions  when  such  goods  of- 
fer heavy  competition  to  Amerl- 
can-made  products.  But  what  I 
believe  is  unknown  to  you  is 
that  the  Japanese  tax  Ameri- 
can goods  45%  to  55%.  And 
when  goods  that  even  with  this 


yot.;    \: 

Stiff  tax  on  them  threaten  do- 
mestic production,  they  are 
promptly  banned  from  Japan. 

A  fine  example  of  this  is  the 
new  Atlas  21  OX  which  I  recently 
purchased.  The  stateside  price 
for  my  radio,  from  a  local  dealer, 
was  SS50.  The  same  radio  in 
Japan  was  a  little  over  SI 300. 


And  this  is  wholesale  in  both 
countries. 

Another  example  is  the  ban 
on  American  leather  products 
that,  even  with  the  tax,  offered 
competition  to  the  domestic 
leather  production.  Thus,  a 
quick  ban  was  enacted. 

Oh  sure,  in  time,  things  will 
balance  out  as  you  have  pointed 
out.  But,  ^n  the  meantime,  what 
about  the  value  of  the  Ameri- 
can dollar  and  the  Americans 
out  of  work  because  of  all  the 
imports  that  almost  kill  Ameri- 
can production? 

But  the  biggest  thing  that 
bothers  me  is  the  unfairness  of 
the  entire  thing.  Tm  all  for  inter- 
national trade  as  long  as  it's 


done  in  a  fair  matter.  But  the 
one-sided  trade  agreements 
that  are  now  practiced  are  cer- 
tainly not  fair  to  American  pro- 
ducers. 

Personally,  I'm  for  higher  im* 
port  taxes  until  the  offending 
nations  iower  their  import 
taxes  to  allow  American-made 
goods  to  compete  fairly.  If  they 
don*t,  that's  alright,  too,  for 
American  businesses  will  grow 
and  prosper.  And  to  do  my  part, 
from  now  on  I'm  buying  Ameri- 
can-made goods! 

George  Cochran 
Cheny  Point  NC 

Continued  on  page  85 
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22  Remote 


outside  programming 
for  your  IC-22S 


The  Icom  22S  has  proved 
to  be  one  of  the  most 
versatile  FM  transceivers 
around  today  and  iSp  indeed, 


becoming  even  more  so  by 
virtue  of  being  the  subject  of 
many  customizing  modifi- 
cations,    particularty     with 


respect  to  its  substantial  pro- 
gramming capabilities* 

A    previous  article  in    73 
Magazine     ('*The     New     88 


Channel  IC-22/'  Ian.,  1977) 
describes  a  unique  means  of 
extending  the  programming 
capabilities  of  the  22S  using 
only  two  toggle  switches.  Not 
wanting  to  reprogram  the 
board  (a  tedious,  tricky  job) 
and  not  wishing  to  drill  into 
the  case  to  mount  the  two 
switches,  I  decided  to  leave 
the  board  programmed  for 
the  22  most  popular  repeater 
and  simplex  frequency 
channels  likeiy  to  be  en- 
countered. I  would  use  the 
unused  23rd  channel  strip  on 
the  matrix  board  for  an  out- 
board  programmer,  building 
eight  individual  diode  selector 
switches  into  a  remote  box. 

In  the  IC-22S,  channels  are 
selected  by  switching  in  one 
of  22  (or  23,  if  you  count  the 
unused  channel  strip)  pre- 
programmed diode  matrices* 
The  diodes  are  normally 
soldered  into  position  on 
each  channel  strip  according 
to  a  chart  furnished  by  the 
manufacturer.  Depending  on 
the  base  frequency  desired, 
from  one  to  eight  diodes  can 
be  cut  into  the  synthesizer 
circuit,  as  shown  in  the 
matrix  ^rangement  of  Fig,  1, 

To  remotely  program  the 
IC-22S,  the  programmer 
described  in  this  article  can 
be  built  with  very  little  effort 
or    special    technique.    How- 
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Fig,    h  Diode  mat  fix  arrangement.   ^Connection  added  from 
channel  sekctor  switch  to  matrix  board. 
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Fig,  2.  Remote  prvgrammer  circuit.  *Each  pin  bypassed  to 
grourfd  with  MJ  aFdisc  ceramic  capacitor.  **Only  DOand  D7 
switches  and  diodes  are  shown,  Dl  through  D6  are  wired  In 
the  same  manner  using  the  -f-B  V  dc  bus  from  channel  23  line 
on  board  as  common.  Total  of  eight  SPST  toggle  switches 
required,  ***Changing  to  a  24-pin  connector  set  (plug  and 
socfiei)  would  allow  enough  connections  for  a  zerQ<enter 
discriminator  meter  and  TT  pad^  in  a  somewhat  larger 
minibox.  The  meter  would  use  connections  already  brought  to 
the  rear  apron:  TT  audio  across  mike  input  and  TT  dc  from 
any  convenient  point. 
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ever,  running  the  internal 
wiring  must  be  done  with 
extreme  care  because  of  the 
compactness  of  the  unit  and 
the  delicacy  of  the  matrix  PC 
board*  (I  am  speaking  from 
experience,  having  carelessly 
damaged  the  board  in  the 
initial  programming  process.) 

To  set  up  the  I  com  for 
remote  programming,  first 
run  a  wire  from  the  unused 
23rd  position  on  the  rotary 
channel  selector  switch 
carrying  the  ■»-9  V  dc  bus  to 
the  channel  23  line  on  the 
matrix  board.  This  position, 
though  unnumbered  on  the 
dial  selector  switch,  appears 
as  the  first  dot  past  channel 
22,  Making  this  connection 
energizes  the  23rd-channel 
matrix  bank*  Then,  using 
9-conductor  cable  (un- 
shielded is  okay),  run  wiring 
from  DO,  through  D7  and  the 
+9  V  dc  bus,  to  the  nine-pin 
connector  on  the  rear  apron, 
(The  present  wiring  to  the 
connector,  a  ground  lead  on 
pin  8  and  a  discriminator 
takeoff  on  pin  1,  should  be 
disconnected,)  Each  pin 
should  be  bypassed  to  ground 
using  a  nominal  ,01  uF  disc 
ceramic  capacitor, 

A  12*'  length  of  9-con' 
ductor  cable  can  be  con- 
nected to  the  9-pin  accessory 
plug  supplied  with  the  unit 
and  run  to  a  small  equipment 
cabinet  (Radio  Shack 
#270-251  or  equivalent). 
There,  a  bank  of  eight 
1 N4148  or  1 N914  diodes  can 
be  switched  in  or  out  of  the 
circuit  using  eight  SPST  mini 
toggle  switches,  as  shown  in 
Fig.  2.  (If  SPOT  toggles  are 
available,  the  unused  position 
provides  a  convenient  mount- 
ing post  for  one  end  of  the 
diode.)  Although  the  diodes 
could  be  mounted  to  the 
board,  you'll  probably  have 
fewer  problems  mounting 
them  in  the  box  on  the 
switches, 

I  take  the  remote  pro^ 
grammer  along  in  my  mobile 
installation  only  when 
traveling  to  an  area  which  has 
a  repeater  combination  pair 
or  oddball  simplex  channel 
not  already  programmed  into 
one     of     the     regular     22 


Fig,  3,  Remote  programming.  Frequency  versus  diode  placement.  *Switch  position  numbers  are 
keyed  to  numbers  sfiown  in  tfie  programmer  photograph. 


SWITCH  POSITION*! 

S 

7 

6 

5 

4 

3 

2 

1 

Frequency 

Total  W 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

146.010 

108 

X 

X 

X 

X 

146.025 

109 

X 

X 

X 

X 

X 

146.040 

110 

X 

X 

X 

X 

X 

I46.t>5i 

111 

X 

X 

X 

X 

X 

X 

146,070 

112 

X 

X 

X 

1 46,085 

113 

X 

X 

X 

K 

1 46. 100 

114 

X 

X 

X 

X 

146J15 

115 

X 

X 

X 

X 

X 

146.130 

116 

X 

X 

X 

X 

146,145 

117 

X 

X 

X 

X 

X 

146.160 

lis 

X 

K 

X 

X 

X 

146.175 

119 

X 

^ 

X 

X 

X 

X 

146,190 

120 

X 

X 

X 

X 

1 46.203 

121 

X 

X 

X 

X 

X 

146.220 

122 

X 

X 

X 

K 

X 

146.235 

123 

X 

X 

X 

X 

X 

X 

146.250 

124 

X 

X 

X 

X 

X 

146.265 

125 

X 

X 

X 

X 

X 

X 

146.280 

126 

X 

X 

X 

X 

X 

X 

146.295 

127 

X 

X 

X 

X 

X 

X 

X 

146.310 

128 

X 

146.32S 

129 

X 

X 

1 46.340 

130 

X 

X 

146.355 

131 

X 

X 

X 

146.370 

132 

X 

X 

146.380 

133 

X 

X 

X 

1 46.400 

134 

X 

X 

X 

146.415 

135 

X 

X 

X 

X 

1 46.430 

136 

X 

X 

1 46.445 

137 

X 

X 

X 

146.460 

138 

X 

X 

X 

146.475 

139 

X 

X 

X 

K 

1 46.490 

140 

X 

X 

X 

146,505 

141 

X 

X 

X 

X 

146.520 

142 

X 

X 

X 

X 

1 46.536 

143 

X 

X 

X 

X 

X 

146.550 

144 

X 

X 

146.565 

145 

X 

X 

X 

146.580 

146 

X 

X 

X 

146.595 

147 

X 

X 

X 

X 

146.610 

148 

X 

X 

X 

146.625 

149 

X 

X 

X 

X 

146.640 

150 

X 

X 

X 

X 

1 46.655 

151 

X 

X 

X 

X 

X 

1 46.670 

152 

X 

X 

X 

146.685 

153 

X 

X 

X 

X 

146.700 

154 

X 

X 

X 

X 

146.715 

155 

X 

X 

X 

X 

X 

146.730 

156 

X 

X 

X 

X 

146.745 

157 

X 

X 

X 

X 

X 

146.760 

158 

X 

X 

X 

X 

X 

146,775 

159 

X 

X 

X 

X 

X 

X 

146.790 

160 

X 

X 

146.805 

161 

X 

X 

X 

1 46.820 

162 

X 

X 

X 

146.835 

163 

X 

X 

X 

X 

146.850 

164 

X 

X 

X 

146.865 

165 

X 

X 

X 

X 

146.880 

166 

X 

X 

X 

X 

1 46.895 

167 

X 

X 

K 

X 

X 

146.910 

168 

X 

X 

X 

146.925 

1^ 

X 

X 

X 

X 

146,940 

170 

X 

X 

X 

X 

146.955 

171 

X 

X 

X 

X 

X 

146.970 

172 

X 

X 

X 

X 

146.985 

173 

X 

X 

X 

X 

X 

147.000 

174 

X 

X 

X 

X 

X 

147,015 

175 

X 

X 

X 

X 

X 

X 

147.030 

176 

X 

X 

X 

147.04S 

177 

X 

X 

X 

X 

147.060 

178 

X 

X 

X 

X 

Continued. 
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147,105               1 

181 

147.120                1 

132 

147.135 

1B3 

147,150 

184 

147.165 

185 

147.180 

186 

147.195 

187 

147.210 

188 

147,225 

189 

147.240 

190 

147.255 

191 

147;270 

192 

147.285 

193 

147.300 

194 

147.315 

195 

147,330 

196 

147.345 

197 

147.360 

198 

147,375 

199 

147,390 

200 

147.405 

201 

147.420 

202 

147.435 

203 

147.450 

204 

147.465 

205 

147.480 

206 

147.495 

207 

147.510 

208 

147,525 

209 

147.540 

210 

147,655 

211 

147.570 

212 

147.585 

213 

147.600 

214 

147.615 

215 

147.630 

216 

147.645 

217 

147.660 

218 

147.675 

219 

147.690 

220 

147.705 

221 

147.  ;20 

222 

147.735 

223 

147.750 

224 

147J65 

225 

147.780 

226 

147,795 

227 

147.810 

228 

147.825 

229 

147.840 

230 

147.855 

231 

147.870 

232 

147.885 

233 

147.900 

234 

147.915 

235 

147.930 

236 

147.945 

237 

147.960 

238 

147.975 

239 

147.990 

240 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

3« 

X 

X 

X 

X 

X 

X 

n 

X 

X 

X 

K 

X 

X 

X 

X 

X 
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X 
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X 

X 

X 

X 

X 
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X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

channels.  A  few  strong 
magnets  are  epoxied  to  the 
bottom  of  the  mini  equip- 
ment cabinet  (in  lieu  of  the 
rubber  mounting  feet)  lo 
allow  the  unit  to  be 
firmly  attached  to  the  Icom 
when  mobiling.  For  con- 
venience, the  manufacturer's 
*^D0"  through  "D7"  matrix 
board  designations  are  re- 
labeled simply  1  through  8 
and  marked  as  such  on  the 
box,  as  indicated  in  Fig.  3.  A 
small  3"  X  5"  card  is  made  up 
showing  which  switches  are 


to  be  switched  on  (diode  in) 
for  each  desired  base  fre- 
quency. Any  15  or  30  kHz 
channel  can  be  programmed 
from  146  lo  148  MHz. 
Actually,  frequencies  well 
into  the  145  MHz  region  can 
be  programmed  if  time  is 
taken  to  do  the  binary  cal- 
culations required.  Of  course, 
only  standard  600  kHz 
channel  spacing  is  possible 
without  further  modification 
of  the  unit's  innards.  The 
duplex/simplex  switch  is 
normal  wiih  the  remote  pro- 
grammer selecting  the  base 
frequency,  as  in  the  case  of 
internal  channelizing- 

The  remote  programmer 
adds  considerable  flexibility 
to  an  already  exceptional ly 
versatile  iwo  metei  trans- 
ceiver and  is  well  worth  the 
small  added  cost  —  and  it 
requires  no  defacing  of  the 
cabinet.  At  trade-in  time 
(1999?),  the  22S  can  easily 
be  restored  to  its  original 
configuration. 

Another  variation  of  the 
"no  irreversible  mods"  policy 
that  I  adhere  to,  to  protect 
the  unit's  trade-in  value,  in- 
volves obtaining  an  extra 
matrix  board  from  Icom  (for 
$3}^  a  few  dozen  extra 
1 N41 48/1 N9 14  diodes,  and  a 
rotary  selector  switch 
(23-channel  CB  type?).  The 
auxiliary  board  can  be 
permanently  programmed  for 
an  additional  22  or  23 
channels,  n>ounted  in  a  mini 
equipment  cabinet,  and  wired 
into  the  channel  23  unused 
switch  position,  as  indicated 
previously.  A  near  ultimate 
low-cost  programmer  would 
combine  both  the  auxiliary 
board  and  the  eight  selector 
switches  into  a  single  pro- 
grammer box  (slightly  larger, 
such  as  Radio  Shack 
#270-252  or  equivalent)  for 
44 -channel  preprogrammed 
capability,  plus  the  added 
flexibility  of  all-channel  pro- 
gramming when  required. 
Such  a  combination  would  be 
particularly  useful  in  the 
northeast  or  in  southern 
California,  where  there  are 
more  repeater  channels  in  use 
than  most  rigs  can  con- 
venienlly  handle.  ■ 
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•  15  channels  (12  on  dial/3  priority) 

•  Fully  collapsible  antenna  or 
*'nibb€r  duck*' 

•  Compatible  mount  for  mobile 

operation 

•  Dual  power  (3  watts  high/400mw  low) 

•  External  power  and  antenna  easily 
accessible  for  mobile  operation 

•  Lighted  dial  and  meter 

•  Double-size,  long-lasting  internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand* 
ing  mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na conversions  make  moving  from  base,  to  vehicle,  to  hill  top  fast  and  easy:  and 
the  IC-215  portable/mobile  provides  continuous  contact  for  even  the  busiest 
^1  enthusiast. 

The  lC-215*s  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment.  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance. 

You'll  be  carrying  quality,  performance  and  versatility  with  your 
IC-215  FM  portable/mobile. 

SpKifkatioiu:  Z  Frvqurmry  H^vn^?;  146-148  MUt      Vdi^e.  t3.8  VI>Cfi«9tillv«0roun(l  O  SLw:  lg3mmjh>  h  6lmm(ur|  x  tfi£inm(d} 

W«»glU:  l.9lcg      Nuffib«TofChannefs:  iStotoJ^  t2<ifiiniiln«wirch,  3prkH-itv      Pnwrr  Output;  3.0  W  or  D,S  W    :  Mkruphomt 
IffipwianriP  ■  j'tftft  ohnu       SfwricHj^  Li^pI:  jmh^T  ih^in    MD  clB       Recchrcf  S«ii!«itivity:  4  dB  b«low  1  UV  or  l«rtii»       Spttf  ioui^  RHponse: 
60dBcif  b«n«f 

M\  tCDM  radios  slsnifl*^Afi*^V  *itjcted  FCC  cpeclAcAtifins  tlmltjiig  spurious  #mlBftlDns. 


T3)lt  new  mobile  niount  ti 
iMw  flvalJ«bi«  for  $rour  I& 
7 IS.  fmmt  insertion  mmd  r«- 
movAl  t«  a  9,n0p,  «ii<r  the 
moaol  fs  coHji.psahl^'  uhcn 
n$(  In  ua«. 
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Bellevue.  Wash  98005 
(206)  747-9020 
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Dadas.  Texas  75234 

(214)620-2780 


ICOM  CANADA 

7087  Victoria  Drive 

Vancouver  B.C  VSP  3Y9 

Canada 

(604)  32  M  833 
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Robert  Viiiastrigo  K5GNZ 

309  Irvington 

Ban  .Antonio    TX   78209 


Handling  Ole  George 

—  is  amateur  radio  ready? 


The   newspaper  cl^sifled 
ad  was  explicit ,  , . 
For    sale:    Ham    radio 
Novice  station  —  trans- 
mitter, receiver,  PS  .  . . 
$150.00. 
End  of  ad. 

The  equipment  consisted 
of  an  AF-58  transmitter,  a 
PIVIR-8  receiver  with  match- 
ing  power  supply,  and  all 
manuals.  The  Dow  Key  relay 
and  speaker  were  not  in- 
cluded, but,  for  a  cash  deal  to 
a  really  sincere  amateur 
enthusiast,  they  would  be 
included  for  the  original 
asking  price. 

The  calls  1  received  were 
numerous.  Ten  percent  were 
from  knowledgable  amateurs 
trying  to  make  a  d^l  for  the 
power  supply  and  receiver.  A 
number  were  from  people 
who  wanted  the  transmitter. 
Several  callers  wanted  to 
know  the  output  and  whether 
or  not  the  transmitter  would 
work  on  the  CB  band. 

And  then  '*01e  George" 
galled,  George  didn't  know 
what  he  wanted,  George  is 
not  a  kid.  He  is  a  forty-nine- 
yearold  grandfather  who 
teaches  for  a  living.  He  has 
operated  illegally  on  the  CB 
band  for  the  past  two  years, 
or,  I  should  say,  operated  oat 


of  the  CB  band^  with  a  few 
more  Watts  than  the  legal 
power  limits  on  SSB. 

It  was  a  sliort  introductory 
conversation  over  the  phone, 
a  brief  description  of  the 
coverage  of  the  units  and 
their  condition,  followed  by 
an  invitation  to  come  and 
look  at  the  merchandise.  The 
invitation  was  accepted,  Ole 
George  proved  to  be  a  perfect 
example  of  many  who  are 
attempting  to  make  the 
transition  to  amateur  radio 
from  the  ranks  of  the  great 
unknowing.  He  had  never 
talked  to  an  amateur,  did  not 
know  one,  and  had  never 
opened  a  book  to  learn  what 
ham  radio  was  all  about.  I 
gave  him  a  brief  rundown  of  a 
general  nature  on  what  a 
Novice  needs  to  know  -  easy 
(?)  ways  to  learn  code,  the 
five-word  Novice  require- 
ment, information  needed  to 
pass  a  Novice  test  —  and  I 
answered  his  questions: 

"What  bands  arc  open  to  a 
Novice? 

"What  number  is  that  on 
the  dial? 

"What  can  I  use  for  an 
antenna? 

"Can  I  use  the  same  anten- 
na that  I  use  on  CB? 

'Can  I  throw  away  my  CB 
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license  after  I  gel  my  amateur 
license  and  still  operate  CB 
legally?" 

And  on  and  on  and  on  .  .  - 

At  the  end  of  our  three- 
hour  discussion,  I  had 
successfully  sold  an  excellent 
Novice  and  standby  rig  to 
someone  1  thought  might 
someday  wind  up  as  a  good 
working  amateur. 

One  question  kept 
popping  up  during  our  dis- 
cussion: 

"Would  the  expensive 
Citizens  Band  antenna  that  is 
positioned  over  my 
(George's)  house  work  with 
the  AF-6S  transmitter?*' 

I  told  him  that,  with  a  few 
slight  modifications,  it  would 
work  on  a  ham  band  of 
higher  frequency, 

George's  overwhelming 
desire  to  learn  about  amateur 
radio  was  inspiring,  except 
for  the  consunt  referrals  to 
the  operation  of  the  units  he 
was  about  to  buy. 

**Could  they  be  operated 
on  CB  or  ten  meters?  How?" 

These  questions  were 
interspersed  with: 

**1  have  been  studying  the 
code  for  some  time  now.  Til 
pay  you  to  teach  me  on  a 
regular  basis,  I'll  do  anything 
you  ask;  just  help  me  get  a 


Novice  license/* 

Now,  my  technical  ability 
is  limited  to  the  extent  that  I 
have  a  tough  time  maintain- 
ing my  own  personal  equip- 
ment, but  I  am  also  of  the 
belief  that  a  Novice  doesn^t 
have  to  be  a  wizard  in  elec- 
tronics to  get  a  license*  How* 
ever,  the  applicant  should 
have  the  ability  and  desire  to 
learn  the  technical  side  of 
amateur  radio  after  he  gets 
his  Novice  license*  That*s 
where  the  largest  number  of 
newcomers  are  discouraged. 
It's  difficult  to  find  classes 
designed  to  teach  the  Novice 
how  to  increase  his  technical 
skills. 

Ge  o  rge's     appare  nt 

sincerity  to  become  an  ama- 
teur led  me  to  the  kitchen 
table  and  a  pad  and  penctL 
This  would  be  my  first 
attempt  at  setting  up  a  simple 
lesson  or  routine  to  follow  in 
order  to  obtain  a  Novice 
license.  I  even  found  the  old 
schematic  of  a  one-tube 
(6L6)  crystal-controlled  40 
meter  transmitter  that  I  had 
built  on  a  plastic  sandwich 
box.  I  powered  it  from  my 
receiver  and  spent  two  weeks 
trying  to  make  it  work,  I 
didn't  have  anyone  to  help 
me  in  technical  matters. 

In  my  ignorance,  I  was  so 
busy  trying  to  get  on  the  air 
that  I  forgot  how  to  listen  to 
a  receiver.  After  a  few  slow 
movements  of  the  radio  dial, 
I  discovered  my  sandwich 
box  was  getting  answers  from 
a  distance  of  a  thousand  miles 
or  more,  I  had  been  so  intent 
on  transmitting  that  the 
basics  of  operating  a  receiver 
were  forgotten,  I  even  went 
as  far  as  building  three 
separate  sandwich  boxes, 
thinking  that  none  were 
working.  It  would  be  inter- 
esting to  see  how  many 
Novices  can  open  one  of  the 
new  250-Watt  transceivers, 
work  on  the  vfo,  or  tear 
down  and  rebuild  the  trans- 
mitter if  it  suddenly  goes 
'*whacko!" 

My  second  thoughts 
lingered  on  a  "quicky"  appli- 
cation of  an  antenna  that 
would  work  with  almost  any- 
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thing,  I  settled  on  my 
favorite,  a  15  meter  dipole, 
lis  22- foot  length  is  appli- 
cable to  most  houses  without 
extra  devices  for  installation. 
My  first  Novice  station  used  a 
similar  antenna.  Again, 
without  proper  supervision^  I 
installed  the  antenna  about 
eight  inches  above  the  roof, 
which  is  not  exactly  a  good 
practice  if  you  want  the  most 
effective  power  from  your 
transmitter.  But  I  did  work 
37  states  and  four  countries 
before  someone  told  me  I 
should  raise  the  antenna  away 
from  the  rooftop.  I  never 
have, 

1  soon  realized  that  a 
person  could  get  carried  away 
in  trying  to  cram  too  much 
material  into  one  lesson. 
Rules  and  regulations  and  a 
run-through  of  standard  oper- 
ating  procedures  on  the 
Novice  bands  were  the  next 
step.  All  this  must  go  on 
\Nhilc  practicing  code. 

I  got  another  phone  call 
from  Ole  George.  Still  enthu- 
siastic, he  informed  me  that 
he  would  soon  be  by  with  the 
money  for  the  Novice  rig. 

Meanwhile,  I  had  decided 
that  I  wasn't  a  teacher  after 
all|  and  I  proceeded  to  tell 
George  that  I  would  help  all  I 
could,  but  1  would  not  pro- 
gram instructions  on  how  to 
become  an  amateur  radio 
operator.  I  suddenly  realized 
that  amateur  radio  is  dealing 
with  a  different  breed  of 
individuals  who  are 
attempting  to  become  hams.  I 
am  referring  to  the  thousands 
of  CBers  who  want  more  than 


CB  has  to  offer*  And  I  was 

not    prepared    to    deal    with 
them. 

No  longer  are  the  majority 
of  applicants  thirteen-,  four- 
teen-, or  fifteen-year-olds 
studying  for  the  thrill  of 
getting  on  the  air  and  throw- 
ing the  big  switch  to  com- 
municate through  the  magic 
medium  of  radio,  A  majority 
of  this  age  group  who  nor- 
mally would  have  been  lured 
into  the  amateur  radio  service 
entered  the  world  of  com- 
munication with  60-1 00  milli* 
watt  transceivers  received 
Christmas  morning  and  used 
to  play  scenes  from  Star 
Trek.  The  thrill  of  two-way 
radio  is  no  longer  an  incentive 
to  become  an  amateur. 

Individual  incentives  have 
changed,  as  has  the  age  group. 
Basic  training  is 
apparently  going  to  have  to 
be  more  preliminary  than 
ever.  The  standard  prepared 
Novice  material  may  be  too 
advanced  for  many.  Ole 
George's  education  in  com- 
munication indicated  that  a 
lot  more  is  needed  than 
studying  for  a  Novice  test  to 
insure  proper  operation  on 
the  amateur  frequencies. 

One  publication  reported 
recently  that  each  month  as 
many  as  30,000  new  Novices 
were  joining  the  ranks  of 
amateur  radio.  Growth  and 
numbers  were  the  most 
important  factors  mentioned, 
not  how  qualified  the  num- 
bers were. 

I  got  another  phone  call 
from  Ole  George.  I  listened  to 
his   latest  efforts  at  learning 


Morse  code  —  four  new 
letters,  all  printable:  E,  I,  S, 
and  H,  He  also  informed  me 
that  he  couldn't  pay  the  rest 
of  the  money  he  owed  me 
until  the  next  week* 

That  took  care  of  George, 
The  current  deregulation 
efforts  by  the  FCC  are  begin- 
ning to  accomplish  what  a  lot 
of  amateurs  have  been  trying 
to  prevent  for  years  —  obtairv 
ing  a  license  without  a  great 
amount  of  effort  —  or,  in 
effect,  giving  away  what  has 
been  protected  through  the 
years.  There  is  no  question 
that  the  introduction  of  two- 
way  communication  through 
the  Otizens  Band  has  sparked 
the  desired  interest  to  boost 
licensing  in  amateur  radio  and 
has  created  more  sales  for 
manufacturers,  more  dues  for 
organizational  efforts,  more 
ma^zine  sates,  and  more 
political  bargaining  power. 
Thai's  the  name  of  the  game. 
But  for  the  serious  amateur, 
it  may  be  too  much. 

The  word  '^serious*'  is  the 
word  most  often  used  in 
much  of  the  text  written 
today  when  describing  a  ham 
diehard.  Maybe  it's  time  to 
change  that  word  to  **crea- 
tive/*  Some  individuals  tried 
this  approach  with  the  last 
major  proposal  concerning 
the  creation  of  new  types  of 
licensing:  C  ommunicator, 
etc.,  creating  a  basic  separa- 
tion. It's  becoming  more 
apparent  that  a  definite 
separation  presently  exists 
between  operators  and  tech- 
nicians. It  always  has^  and^ 
with  the  influx  of  new  blood, 


this  separation  will  be  greater. 
The  loud  cry  about  and 
finger-pointing  at  the  long  list 
of  new  license  applicants  and 
who  deserves  the  credit  (or 
blame)  for  them  doesn't  have 
much  of  a  bearing  on  the 
eventual  outcome.  Most  of 
these  new  amateurs  are  being 
*'created."  Most  will  be  oper- 
ators, not  technicians.  Many 
will  not  have  the  pride  that 
comes  with  earning  the  right 
to  use  the  frequencies  desig- 
nated by  each  license. 

Enforcing  rules  and  regula- 
tions, servicing  complaints, 
and  ferreting  out  violators 
will  soon  be  the  problems 
facing  amateur  radio  on  a 
much  larger  scale  than  ever 
experienced  at  any  other 
time.  Will  amateur  radio  be 
ready  for  it? 

There  are  many  amateurs 
and  CB  operators  who 
deserve  every  consideration 
given  w^th  the  license  they 
hold,  because  they  have 
earned  the  right  to  speak 
when  and  where  they  please 
simply  by  gaining  the  re- 
quired knowledge.  This 
article  is  not  intended  to 
belittle  their  accomplish- 
ments nor  serve  as  a  deterrent 
to  the  many  new  licensees 
who  have  a  sincere  desire  to 
become  good  operators  .  . . 
but  then  .  .  ,  listen  to  75-80 
meters  for  a  while  , , ,  what 
rules  and  regulations? 

Ole  George  just  called*  He 
said»  '*!  learned  three  new 
letters,  T,  M,  and  O,  Dah,  dah 
dah,  dah  dah  dah/'* 

You  know,  Ole  George, 
you  may  make  it  yet*  ■ 


i  '    '     *■ 


r* 
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THANKS 


A  ternble  thing  happened  on 
March  12,  1978:  Our  house 
caught  fire,  and  my  husband 


and  t  received  second  and  third 
degree  burns,  plus  he  was  over- 
come with  smoke.  We  lost 
almost  all  vi^e  owned.  My  hus- 
band was  in  critical  condition 
in  the  ICU  for  nine  days.  He 
came  home  from  the  hospital 
April  7,  1978.  My  husband  is 
Walt— WB5MWP. 


We  want  to  take  this  way  to 
say  thanks  and  God  Bless  to 
each  and  every  one  who  was 
concefned  about  us, 

A  group  on  40  meters  opened 
a  special  bank  account  in  our 
names  at  our  bank.  Hams  from 
everywhere  sent  in  donations. 
We  have  no  way  of  knowing 
their  addresses  so  we  could 
even  send  a  "Thank  You"  note, 

The  money  was  spent  to  hire 
atrainedsttterfof  Walt  at  night, 
while  in  the  hospital,  so  I  could 
come  home  to  the  apartment  to 
rest  and  lake  care  of  my  burns. 

We  also  bought  a  new 
oxygen  gauge  and  oxygen  for 
Waft  to  use  at  home.  His  had 
been  destroyed  in  the  fire. 


We  thank  everyone  for  all  of 
the  get  well  cards  and  words  of 
encouragement.  We  thought 
this  would  be  a  good  way  to  say 
"Thanks." 

Some  money  that  was  sent 
to  the  bank  was  from  hams  we 
have  not  talked  with.  A  radio 
club  In  Ft.  Worth,  Texas, 
''passed  the  hat"  at  a  meeting 
and  sent  the  collection  to  the 
special  account 

The  Central  States  Traffic 
Net  and  The  Kadiddle  Hopper 
Bunch  have  been  wonderful. 

The  local  hams  here  just  took 
over  and  moved  some  of  our 
things    we    didn't    lose    to 

Continued  on  p^g&  B7 
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Ray  Brandt  W9LU 
B24  N.  Marion  Ave, 
Janesvilk  Wi  53545 


The  IC-22S  Scanner 

still  another  22S  mod 


Having  wired  the 
accessory  socket  of  my 
IC-22S  to  permit  remote 
channel  selection,  it  soon 
occurred  to  me  that  it  should 
be  possible  to  make  another 
accessory  for  scanning  the 
22 S*  The  unil  described  will, 
in  the  absence  of  signal^  scan 
four  externally   programmed 


channels  within  about  one 
second;  when  a  signal  appears 
on  a  scanned  channel,  the 
activation  of  the  squelch  re- 
lease light  will  stop  the 
scanner  on  the  active  channel. 
When  signal  is  removed, 
about  8  seconds  later  the 
scanning  function  resumes. 
Connection  through  a  second 


diode   to  the  transmit  light 

insures  that  scanning  remains 
stopped  for  the  same  8 
seconds  at  the  end  of  trans- 
missioni  should  one  desire  to 
QSO  while  in  the  scanning 
mode. 

As  I  use  my  scanner,  the 
three  popular  local  simplex 
frequencies   and    the   output 
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frequency    of   the   local   re- 
peater are   programmed   for 

scanning. 

Constructional  details  are 
left  to  the  reader,  I  built  my 
unit  on  a  piece  of  perfboard 
about  2"  X  4H"i  connecting 
point-to-point  with  #24  vinyl 
hookup  wire.  The  unit  is 
constructed  using  cheap  TTL 
tCs  available  generally  at 
Radio  Shack  or  hamfests, 
Since  the  IC-22S  is  readily 
programmed  externally  with 
logic,  this  is  only  an  example 
of  scanner  construction.  The 
use  of  an  MM 454  four- 
channel  commutator  would 
have  provided  the  4il  clock 
countdown  on  the  same  chip, 
I  resisted  the  temptation  to 
use  it  in  this  device,  since  I 
question  its  general  avail- 
ability and  cost.  Other  similar 
devices  would  have  facilitated 
6-,  8-,  or  IG-channel  scanning; 
however,  1  find  4  to  be  just 
about  ideal  for  my  local  use. 

Qock  pulses  are  provided 

by  the  555  timer,  at  a  rate 
controlled  by  the  68k  resistor 
and  2  mF  capacitor.  Con- 
siderable experimentation  led 
to  the  method  of  disabling 
the  scan  on  an  active  channel. 
The  handiest  place  to  get  at  a 
control  signal  in  the  22S  was 
desired.  This  turned  out  to  be 
associated  with  the  idiot 
lights  just  above  the  signal/ 
power  meter.  When  the  green 
signal  lamp  is  lit,  its  right- 
hand  terminal  drops  to  nearly 
ground,  resting  at  1 3  V  in  the 
absence  of  signal.  SimUarly, 
the  left-hand  terminal  of  the 
red  transmit  lamp  rests  at  13 
V  and  is  grounded  by  the 
PTT  switch  when  trans- 
mitting. By  connecting  the 
cathode  of  a  silicon  diode  to 
each  of  these  points,  and 
connecting  their  common 
anodes  to  a  lead  from  the 
IC*22S  to  the  scanner,  a  point 
which  goes  to  ground  when- 
ever the  scanner  is  to  be 
stopped  has  been  provided. 
This  connection  is  made  to 
the  junction  of  a  TSOk  re- 
sistor and  50  mF  capacitor 
shown  associated  with  the 
555  timer  clock  generator. 
When  it  grounds,  the  50  mF 
capacitor     is     discharged, 
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stopping  the  clock  pulses. 
The  clock  resumes  8  seconds 
or  so  later  when  the  ground  is 
no  longer  present^  and  the  50 
mF  capacitor  recharges 
toward  5  V  through  the  150k 
resistor. 

The  output  pulses  from 
the  555  drive  the  clock  input 
of  a  7476  dual  J-K  flip-flop 
which  toggles  at  the  scanning 
rate.  The  second  Hip- flop  Is 
driven  by  ihe  first,  by  con* 
nee  ting  pin  15  to  pin  6, 
causing  the  second  fIip*flop 
to  toggle  at  one  half  this  rate- 
Four  outputs  are  available 
from  ihe  two  flip-flops.  Two 
of  these  are  merely  upside- 
down  versions  of  the  other 
two.  To  produce  a  sequence 
of  four  from  tfiese  available 
waveforms  will  require  some 
crude  processing.  The  7400 
tC,  a  quad  dual  gate,  available 
for  even  less  than  the  7476, 
proved  to  be  the  answer. 

Refer  lo  Fig.  2.  Output  1 
is  produced  whenever  inputs 
a  and  c  are  in  logic  state  1 
(up).  This  occurs  only  once 
out  of  four  clock  pulses* 
Similarly,  output  2  is  pro- 
duced by  the  7400  whenever 
inputs  b  and  c  are  up,  three 
when  a  and  d  are  up,  four 
when  b  and  d  are  up.  The 
four  outputs  of  the  7400  on 
pins  11 J  8,  3,  and  6  each  are 
in  the  0  (down)  state  in 
rot^ion  1,  2,  3,  and  4- 

To  produce  a  channel 
selection,  each  diode  matrix 
must  have  +9  V  applied  to  it 
in  rotation.  As  can  be  seen, 
the  output  of  the  7400  is 
inverted  from  what  is  desired, 
and  does  not  swing  from  0  to 
+9  V,  but  swin^  from  2.8  V 


to  about  .8  V.  Since  most  \C 
inverters  would  swing 
through  the  .8  to  2.8  V  range, 
they  are  unsuitable.  So  a 
series  of  four  general  purpose 
NPN  300  mW  transistors  were 
utilized  to  provide  the  inver- 
sion and  a  series  of  outputs 
swinging  between  0  and  9  V. 
They  are  cut  off  one  at  a 
time,  providing  9  volts  to 
only  one  diode  matrix  at  a 
time^  in  sequence. 

Four  LED  pilot  lamps  are 
shown  connected  to  the  7400 
outputs  to  provide  conven- 
tional scanner  indication, 
conducting  one  at  a  time  as 
the  scanner  operates, 
stopping  to  indicate  an  active 
channel. 

Q6  acts  as  a  switch  and 
emitter  follower  to  produce  9 

V  for  the  output  transistors 
from  the  13.8  V  source,  so  as 
not  to  load  the  ID22S  9  V 
bus  as  supplied  from  its 
channel  selector,  05  senses 
the  presence  of  9  V  and 
switches  on  5  V  to  the  IC 
circuits,  the  voltage  drop 
being  almost  entirely  across 
the  180  Ohm  1  Watt  resistor. 
thus  minimizing  its  dissi- 
pation. The  entire  unit  draws 
about  100  mA  from  the  13.8 

V  supply-  About  half  this 
current  is  required  by  the  ICs 
and  LEDs,  the  balance  being 
shared  by  the  three  con- 
ducting output  transistors. 
Adding  4  emitter  followers 
would  have  permitted  larger 
collector  resistors  and  pro- 
vided a  low  impedance  source 
to  the  diode  matrix,  but  the 
power  wasted  did  not  seem 
worth  saving,  and  390  Ohms 
was  tolerated   by   the   diode 
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matrix. 

I  n  terconnection  of  the 
scanner  and  the  22S  to 
accomplish  channel  selection 
can  be  done  in  alternate 
ways;  some  forethought  is 
indicated  depending  on  how 
one  intends  to  use  the 
accessory  socket.  A  minimal 
modification  could  be  em- 
ployed,  using  the  9-pin 
accessory  socket  to  bring  out 
7  diode  leads,  omitting  the 
DO  diode  (sacrificing  offset 
15  kHz  scanning  capability), 
and  having  the  remaining 
leads  be  used  by  the  9  V 
common  brought  out  from 
the  channel  assigned  to  ex- 
terna! scanner,  and  for  the 
active  channel  stop  control 
lead.  I  devote  channel  23  to 
mine.  Just  above  the  channel 
indicator  window  at  the  back- 
side of  the  switch  is  a  blank 
pin  which  has  the  required  9 
V  when  switched  to  the  green 
dot  which  follows  channel 
22.  I  covered  the  other  green 
dot  with  a  smalt  strip  of 
electrical  tape  to  eliminate 
the  confusion  of  the  two 
green  dots. 

Probably  the  preferable 
method  of  modification  is  to 
install     the     24'pin     molex 


connector  available  from  the 
Icom  distnbutor  or  service 
depot  to  whom  the  warranty 

was  mailed.  A  complete 
connector  set  is  available  for 
about  five  dollars.  Then  you 
can  touch  tone,  too. 

If  the  scanner  is  to  be  your 
only  accessory,  another 
method  would  be  to  bring 
out  leads  from  the  four 
channels  already  programmed 
in  the  Icom  to  the  scanner  via 
the  9-pin  accessory  socket 
along  with  the  other  two. 
These  are  numbered  along  the 
long  edge  of  the  matrix 
board,  as  anyone  who  has 
programmed  his  unit  knows. 
Those  diodes  already  on  the 
matrix  board  can  just  as  well 
be  used  for  the  dual  purpose; 
after  all,  the  selector  is  on 
channel  23  to  make  the 
scanner  run,  and  they  are  just 
sitting  in  there. 

If  you  decide  upon  this 
method,  it  is  recommended 
that  diodes  be  inserted  in 
each  of  the  four  leads  to  the 
tC-22S  matrix  board  with 
their  cathodes  facing  the 
matrix.  This  will  prevent  cur- 
rent being  drawn  by  the 
scanner  when  the  22S  is  used 
in  its  conventional  manner,  ■ 


iTOOnK 


Thanks  again  and  God  Bless, 

Sue  Kinney  WB5MW0 
Norman  OK 


SOUTH  SHORE  SUPPORT 
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move  back  into  it. 


storage.  Hams  we  used  to  talk 
to  a  few  years  ago,  wnen  we 
were  Novices  in  Texas,  also 
$ent  in  money  to  the  bank, 

Locaf  people  brought  in  food. 
clothing,  bedding,  etc*  When 
our  home  is  repaired,  we  will 


Our  rigs  were  mostly 
destroyed,  but  we  hope  to  get 
back  on  the  air  sometime  soon. 

Maybe  someday,  m  some 
way,  we  can  help  someone  in 
return  for  the  help  we  have 
recewed. 


The  110  members  of  the 
South  Shore  Repeater  Associa- 
tion are  fully  and  completely  in 
support  of  your  effort  to  keep 
present  amateur  radio  frequen- 
cies from  being  allocated  to 
non-amateurs.  The  present  re- 
quirements for  amateur  radio 
licenses  and  the  incumbent 
privileges  are  not  prohibitive  or 
unattainable  for  any  segment 
of  our   population.  They  do 


serve    the    positive    functions 
listed  below,  among  others: 

1.  They  require  one  to  earn 
the  privilege  of  operating  on 
these  frequencies,  and  there* 
fore  to  appreciate  and  respect 
these  privileges. 

2.  They  encourage  more  peo- 
ple to  acquire  related  skills  and 
knowledge,  thereby  increasing 
the  nation's  resources  in  these 
Important  areas. 

3.  Organized  amateur  radio 
operators  have  proven  them- 
selves  lo  be  very  efficient,  ef- 
fective, and  valuable  in  disas- 
ters and  emergency  situations, 
such  as  the  great  bHzzard  of 

Continued  on  0ag&  B9 
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I  was    caught    up    in    the 
hacker     frenzy     while 
attempting     the     design    of 
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some  higher-order  active  fil- 
ters. Having  spent  more  than 
a  few  hours  programming  my 
SR  52  to  solve  cubic  and 
quartic  equations,  I  realized 
that  some  heavier-duty  num- 
ber-crunching was  called  for 
if  I  really  wanted  to  obtain 
those  steep  skirts.  So  off  I 
headed  to  my  local  friendly 
computer  store,  from  where  I 
returned  several  hours  later 
with  several  heavy  boxes  and 
one  extremely  light  wallet. 

The  kits  went  together 
surprisingly  well  and  pro- 
duced only  a  couple  of  minor 
bug^,    I   ran   in   my  number- 


cnincher  and  design  programs 
and  settled  back  to  enjoy  the 

fruit  of  my  labors.  Everything 
was  fine  and  dandy,  except 
for  the  fact  that  I  now 
needed  several  close-tolerance 
capaciiorSi  but  I  did  not  have 
any  kind  of  a  bridge  for 
measurement  Since  the  state 
of  my  wallet  precluded  the 
purchase  of  such  an  instru- 
ment {or  even  ihe  cost  of 
several  1%  capacitors  for  a 
one-off  filter),  I  decided  lo 
make  use  of  whatever  t  could 
find  in  my  junk  box  to  build 
something  thai  would  do  the 
job  with  a  little  assistance 
from  the  computer. 

OveraJt  Design  Considerations 

The  design  considerations 
were  simple: 

1,  It  had  to  be  extremely 
cheap  to  build. 

2,  It  had  to  be  extremely 
easy  to  build. 

3,  It  had  to  use  a  minimum 
of  both  hardware  and  soft- 
ware. 

4,  It   had   to   be   reasonably 

accurate. 

The  resulting  circuit  uses 
only  three  readily-available 
components,  a  small  machine 
language  routine  (which  can 
be  called  from  BASIC),  and 
the  accuracy  is  limited  only 
by  the  clock  speed  of  the 
computer  system  being  used 
(see  Table  1).  Rather  than 
give  specific  details,  I  thought 
it  best  to  give  a  thorough 
description  of  the  method 
used  together  with  a  flow* 
chart    (Fig,    1),   This   would 

system    to    be 

any    computer, 

have     irKluded 

for    8080-bascd 


enable  the 
tailored  to 
although  1 
some    code 


systems  as  an  example. 

Circuit  Design 

The  circuit  consists  of  a 
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Program  A. 


Make  sure  trigger 
is  noi  active. 
Clear  counter. 
Send  bit  to 
trigger  moiiostable. 
Reset  the 
trigger. 

Watch  the  momo stable. 
Is  it  active? 
No  —  go  end  routine- 
Yes  —  increment  counter* 
Loop  some  more 
routine  to  pass 
value  in  H,  L  back 
to  BASIC  (MITS). 
Return  to  BASIC. 


555  timer  chip  wired  in  a 
standard  monostable  con- 
figg ration  (Fig.  2). 

Circuit  Operation 

The  monostable  is  trig- 
gered under  control  of  an 
output  port  bit.  Triggering 
the  555  requires  a  trigger 
signal  going  from  a  iiigh  (+5) 
level  to  a  low  (0)  level  for  a 
brief  period  and  then  re- 
turning  the  trigger  signal  to  a 
high  level  (see  Fig,  3).  The 
monostable  now  switches  its 
output  to  a  high  levels  and 
this  level  is  sampled  at  an 
input  port  until  the  mono- 
stable  times  ouL  While  the 
monostable  is  timing  out,  a 
count  is  made^  and  this  count 
is  software  scaled  to  equal  the 
value    of    capacitance    that 


determined  the  length  of  the 
monostable  (see  Program  A). 

Software 

The  whole  program  caJi  be 
written  in  machine  language 
using  very  little  memory,  or 
the  count  routine  can  be  in- 
serted in  memory  and  called 
from  BASIC  via  a  USR  or 
CALL  statement  The  ex- 
ample shown  in  Program  B 
uses  a  simple  BASIC  routine 
which  can  be  expanded  to  the 
desired  esoteric  level.  The 
count  from  the  monostable  is 
averaged  over  ten  trigger ings, 
and  the  resultant  count  is 
then  multiplied  by  a  cali- 
bration factor  to  give  the 
value  of  capacitance  used. 
This  count  may  then  be  out- 
put   in    whatever    form    you 


Capacitance  in 

pF 

Accuracy 

10 

40% 

100 

4% 

1000 

0.4% 

10000 

0.04% 

100000 

0.004% 

Table  h  Assuming  count  loop  for  one  count  is  approximately 
20  microseconds. 


10  PRINT'^CAPACITANCE  METER" 

20  A  =  0 

30  FOR  I  =  1  TO  10 

40  X  =  USRfO) 

80  A  =  A+X 
60  NEXT  I 

70  8  =  A/10 
SOB  =  B*C 
90  PRINT  B 
100  END 


Initialize  count. 
Set  up  for  10  trigger mgs- 
Link  to  user  routine  here. 
X  =  returned  count  value- 
Add  this  count  to  total. 
Loop  again. 
Calculate  average. 
C  is  caltbration  factor. 


Program  B, 

10  X  =  USR(O)  Link  to  user  routine 

20  INPUT^'ENTER  KNOWW  CAPAClTAiSJCE  IH  pF'*  ;Z 
30PRlNT"CALlBRATlOra  FACTOR  C-";Z/X 
40  END 


Program  C 


may  choose. 


Calibration 

Insert  a  known  value  of 
capacitance  in  the  cfrcuit,  and 
run  the  calibration  program 
(Program  C).  Enter  the  result 
from  this  program  into  state- 
ment 80  of  the  main  program 
(Program  B).  Stray  capac- 
itance in  the  test  leads  can  be 
calculated  by  running  the 
program  without  a  capacitor 
in  the  test  leads  and  changing 
the  BASIC  program  to 
compensate.  (Don*t  forget 
that  you  are  averaging  ten 
trigger!  ngs!) 

The  representative  listing 
shown  (Program  A)  is  from 
my  own  bread  boarded  setup 
attached  to  a  parallel  port, 
using  the  high-order  data  in/ 
out  bits.  For  breadboard  pur- 
poses, I  ran  a  line  from  the 
bit  7  data  out  to  the  trigger 
input  and  fed  the  monostable 
output  to  the  bit  7  data  m. 
The  other  lines  were  left 
floating,  which  accounts  for 
the    bit    structures   you   see 


addressed  to  the  port  in  the 
machine  language  listing. 

Using  a  4.7  megohm  re- 
sistor, my  breadboard  setup 
measures  from  less  than  100 
picofarads  to  better  than  0.1 
microfarads*  If  you  need  to 
cover  a  larger  range,  you  need 
only  change  the  value  of  the 
resistor  and  recalibrate.  Out- 
of-range  detection  can,  of 
course,  be  accomplished  by 
inserting  a  software  routine 
to  check  for  a  carry  during 
the  count  and  return  you  a 
message  to  change  ranges 
when  this  occurs.  Again,  be 
cautioned,  any  increase  in  the 
size  of  the  count  loop  will 
affect  the  accuracy  of 
measurement. 

Timing  considerations  for 
the  555  in  a  monostable  corn 
figuration  are  given  by  T  = 
^A  RC,  Because  of  this  re- 
lationship, this  circuit  can 
also  be  used  to  measure  re- 
sistance, though  it  then  needs 
to  be  calibrated  with  a  fixed 
value  of  capacitance.  ■ 
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February,  1978,  in  the  north- 
east. Their  well-developed  and 
competently  handled  commu- 
nications systems  were  of  ines- 
timable value,  and  they  provided 
selfless  sacrifice  in  time  and 
comfort  to  provide  service  and 


save  lives. 

4.  Because  of  their  techno- 
logical interests,  amateur  radio 
operators  continue  to  improve 
themselves  by  constant  inter- 
change of  technical  informa- 
tion, and  they  often  pioneer  in 
new  fields  such  as  micropro- 
cessorSj  satellite  communica* 


tions,  and  other  related  fron< 
tiers. 

5.  Communications  with  ra- 
dio amateurs  in  other  countries 
have  been  on  a  very  high  plane 
and  have  done  much  to  foster 
good  will  and  understanding 
around  the  world. 

There  are  many  fine  people 
who  operate  on  Citizens  Bands 
today.  Unfortunately,  there  are 
too  many  others  who  are  undis-^ 
cipllned  and  uncontrollable  and 
use  these  bands  with  complete 
disregard  for  the  rights  and 
feelings  of  others.  They  would 
do  much  to  degrade  the  fre- 
quencies they  are  now  prohib- 
ited from  using,  if  these  were 
allocated  for  general  use. 


We  reiterate  that  there  are  no 
insurmountable  restrictions 
placed  in  the  way  of  earning 
radio  amateur  privileges;  any- 
one of  any  race  or  creed  can 
earn  the  license. 
Francis  X  DISabaltno  K1WGJ 

Weymouth  MA 


[ 


NO  BREAKERS 


I  just  completed  a  2  meter 
AM  QSO  with  W82LLV.  H  was 
old-fashioned  by  today's  stan- 
dards—full of  reminiscence  of 
the  good  ole  days  and  5  minute 
monologues.   There   were   no 


Con  tinued  on  page  9  f 
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A  Much  Needed 
Micoder  Power  Supply 

beats  that  lily-livered  battery 


James  R  J^voJi  K5MPJ 
1261  Brinton  Road 
PUlsburgh  PA  15221 


M 


y    umpteenth    embar- 

rdssment  at  reaching  a 


Photo  A.  Points  of  interest  are  indicated  by  the  white  dots. 


wrong  number  through  the 
autopatch  was  sworn  to  be 
my  last  •  • .  well,  almost  my 
last,  anyway. 

At  first,  I  thought  the 
probtem  was  coming  from 
road  noise  inside  the  car 
being  transmitted  along  with 
the  tones  because  of  an  open 
(live)  microphone.  But  I  kept 
getting  unreliable  results 
while  trying  to  cover  the 
mike  while  dialing. 

The  real  problem  became 
more  obvious  when  I  noticed 
that  the  LED  tone  indicator 
glowed  unusually  dim  one 
night  It  seems  that,  with 
daily  use  during  rush  hours 
and  a  few  QSOs  from  the 
QTH  throughout  the  week, 
the  internal  battery  voltage 
falis  off  to  about  8  volts 
within  a  month.  The  micro- 
phone still  works  fine,  but 
the  tone  generators  run  slight- 
ty  off  frequency »  and  that's 
the  most  deceitful  way  to  get 
wrong  numbers  through  any 
autopatch-  The  repeater's 
decoders  gave  the  benefit  of 
the  doubt  when  accessing  the 
autopatch,  but  Ma  Bell  was 
just  too  critical. 

The  folks  at  Heath  have 
chosen  to  power  their  clev- 
erly-designed   Micoder    from 

an  internal  9  V  transistor 
radio  battery.  If  I  may,  Td 
like  to  second-guess  that  the 
reason  for  this  was  so  that  it 


could  sell  on  the  amateur 
market  as  an  accessory  item 
for  any  transceiver.  But,  in 
their  infinite  wisdom,  they 
forgot  about  their  primary 
prospects  -  the  owners  of  the 
HW-2036,  one  of  the  best  kits 
I  have  known  them  ever  to 

have  marketed  (but  that's 
another  story)*  What  they 
forgot  was  that,  for  the  small 
cost  of  one  more  conductor 
in  the  coiled  cord  and  a 
couple  of  additional  com- 
ponents, they  could  have 
produced  a  far  more  superior 
product  And  that's  exactly 
what  this  article  is  all  about 

Bye-Buy  Battery 

My  solution  was  to  replace 
the  coiled  cord  with  one 
having  an  extra  (shielded) 
conductor^  Belden's  #8491, 
which  retails  for  $3,98  plus 
tax.  Using  that  extra  con- 
ductor proved  to  be  an  easy 
task.  I  channeled  it  past  the 
transmitter,  grounded  the 
shield  to  CI 5 5,  and  con- 
nected the  center  conductor 
to  the  wire  leaving  pin  W. 
This   now  supplies  11    volts 
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Photo  B.  Detai!  of  the  routing  of  the  additional  conductor. 


(regulated)    to   the  MiccMJer. 
Since  it  will  draw  less  than  10 
mA,  0104  is  still  within  its 
safety     rating.     Since     the 
HW'2036     is     primarily     a 
mobile     unit,     my     better 
judgment  forced  me  to  tack 
this  wire  and  the  *'long  cable** 
(as  the  assembly  instructions 
called  it)  to  the  chassis  with 
two  dabs  of  epoxy  glue,  as 
illustrated  in  Photo  A.  When 
the   remaining    wires  of  the 
replacement  coiled  cord  are 
connected    to  terminal   strip 
ATp  be  careful  of  two  things: 
(1)  Don't  damage  CI  (22  uF 
tantalum),  and  (2)  pay  care- 
ful    attention     to     which 
shielded  lead  was  used  for  the 
audio  conductor  and   which 
one  was  used  for  the  voltage 
condyctor  (one  black  center 
conductor     is     solid     blacky 
while  the  other  black  center 
conductor     is     black     over 
white)*  See  Photo  B. 

Meanwhile,    back    at   the 


Micoder^     I     removed     the 
battery  and  its  connector  and 

grounded  both  shields  from 
the  coiled  cord.  Then  I  con- 
structed the  secondary  9  V 
regulator,  as  shown  in  Fig,  1. 
I  used  a  General  Electric 
GEZD-9J,  which  retails  for 
90^  plus  tax,  and,  for  no 
other  reason  than  that  the 
lener  diode  has  a  1-Watt 
rating^  f  used  a  junk  box 
variety  1-Watt,  100-Ohm  re- 
sistor (where  a  1/4  Watt 
would  have  sufficed).  Then  I 
packed  both  components  in 
the  crevice  beneath  the  PTT 
switch  actuator,  as  shown  in 
Photo  C 

Now  comes  the  smoke 
test,  I  attached  a  vokmeter  to 
the  nine-volt  point  and 
powered  up_  Success  1  I  trans- 
mitted —  still  nine  volts,  and 
the  repeater  keyed  up. 
Success  again! 

I  announced  myself  and 
got  a  response,  so  I  knew  the 


Photo  C  Interior  of  upgraded  Micoder:  (a)  zener  diode^  (b) 
J -Watt  resistor^  and  (cj  no  battery. 


microphone  worked.  I  cali- 
brated the  tone  generators 
and  brought  up  the  auto- 
patch.  Ah,  total  triumph  at 
last  -  no  more  wrong  num- 
bers, no  more  embarrass- 
ments. And  ft  had  cost  me 
only  about  five  dollars,  which 
is  cheap  by  anybody's  stan- 
dards. 

Enter  Or,  Murphy 

In  my  own  inimitable  way 
of  patting  my  own  back,  I 
had      forgotten     all     about 


Murphy's  Uw  #719  {Italian 
fingers  can  still  dial  in- 
correctly), #722  (phono- plug- 
style  antenna  connectors  can 
still  fall  off  when  the  trans- 
ceiver is  accosted  by  a  Pitts- 
burgh pothole  after  the 
number  is  dialed  but  before 
the  connection  is  estab- 
lished), and  #745  (at  least 
5000  other  hams  are  reading 
the  mail  during  the  time 
frame  that  the  above 
embarrassments  are  being 
perpetrated).  Humbug!  ■ 
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breakers,  time  outs.  QRM.  QSB, 
TVi,  or  BCi.  Now.  it's  been  a 
long  time  since  1  have  had  a 
1-hour  QSO  and  years  since  Tve 
had  a  QSO  without  the  "'nor- 
mar'  hassle  we  have  grown  to 
accept.  Wayne  was  mentioned 
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in  the  remembrances  of  the  big 
pileup  and  the  signal  that 
W2NSD/1  would  belt  out  from 
N.H. 

This  note  is  not  Intended  to 
get  you  thinking  of  the  old 
days,  but  ralher  to  point  out 
that  there  are  a  lot  of  operators 
who  don't  know  of  the  old  days. 


i  rather  suspect  that  a  small 
percent  of  ail  present  2  meter 
operators  really  know  the 
capabiiity  of  the  band.  Their  ex- 
perience is  limited  to  the  local 
repeater  range.  The  jerks  in 
Washington  have  now  set  the 
conditions  to  put  the  local 
repeater  everywhere.  It's  small 
wonder  that  I  boughl  a  mint 
Gonset  III  for  $10  last  weekend 
{my  II  is  still  a  better  rig),  I  also 
bought  a  Clegg  Thor  6  for  $75. 
Now,  how  many  of  the  kids, 
lids,  and  school  bus  riders  have 
lelt  the  thrill  of  a  6  meter 
opening  (or  even  know  of  6m)? 
Get  your  typewriter  going, 
Wayne,  and  tell  the  kids  what  is 
available.    Put    NSD/1    on  the 


VHF/UHF  bands  2  or  3  nights  a 
month  to  remind  the  northeast 
what    can    be    done. 

No,  I  am  not  the  recluse 
hanging  on  to  youth.  I  operate 
160  through  3/4  meter  SSB.  CW, 
AM,  SSTV,  and  2  FIVI,  and  Oscar 
A  and  B.  The  lost  art  of  rag 
chewing  can  be  best  practiced 
on  VHP  AM. 

Chris  Schlotz  W2HKW/K2PGB 

Ringoes  NJ 

RS.  CW  within  25  kHz  of  the 
lower  band  e^ge  is  a  great 
place  for  DX.  The  C8  converts 
will  buy  tinears,  but  they  refuse 
to  practice  CW.  Both  of  my  con- 
verts  have  virtually  forgotten 
the  code. 
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Bit!  Johnston  N5KR 
180S  Pomona  Drive 
Las  Cruces  NM  68001 


Your  'Scope  Can  Be  Improved 

simple  calibrator 


The  oscilloscope  is  one  of 
the  most  versatile  instru- 
ments in  the  ham  shack,  and 
ii  would  probably  take  an 
entire  book  just  to  list  its 
many  uses.  Quite  a  few  of  the 
lower  priced  instruments^ 
however,  are  handicapped  by 
the  fact  that,  though  ihey  can 
faithfully  display  the  shape  of 
the  waveform  under  exannina- 
tion,  they  cannot  be  used  to 
accurately  measure  the  ampli- 
tude or  the  frequency  of  the 
signal  This  is  true  not  be- 
cause there  is  anything  wrong 
with  the  instruments  them* 
selves,  but  simply  because 
most  of  them  do  not  have 
boilt-tn  calibration  circuits,  or 
they  have  only  very  rudimen* 
tary  ones. 

Amplitude  calibration  is 
normally  carried  out  by 
applying  a  signal  or  voltage  of 


known     amplitude     to     the 

vertical  input  of  the  oscil- 
loscope and  adjusting  the 
vortical  gain  control  until  the 
displayed  signal  spans  a  given 
number  of  divisions  on  the 
reticle.  You  then  have  a 
known  calibration  value  in 
volts  per  division  (V/div,), 
and  the  amplitude  of  any 
unknown  signal  or  voltage 
can  be  read  directly  from  the 
screen. 

The  scope's  vertical  input 
attenuator  can  be  used  to 
accurately  measure  higher 
voltages.  For  example,  rf  you 
calibrate  the  scope  to  read  1 
V/div.,  then,  by  simply  turn- 
ing the  attenuator  switch  to 
the  XIO  position,  it  will  be 
calibrated  at  10  V/div,  You 
can  go  the  other  way,  too. 
For  example,  start  out  with 
the   attenuator    in    the    XI 0 
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position    and    calibrate    the 

scope  to  display  1  V/div. 
Then  turn  the  attenuator 
back  to  XI,  and  the  scope 
will  be  calibrated  at  OJ 
V/div,  (Le.,  tOOmV/div:). 


Frequency    measurements 

are  handled  in  a  similar 
fashion,  but  by  using  the 
horizontal  sweep  frequency 
and/or  gain  controls  to  cali- 
brate  the  horizontal  axis  such 


Fig,  L  Circuit  diagram  of  the  N5KR  oscitfoscope  calibrator,  ft 
uses  only  seven  components^  all  of  whicfi  are  readily  available. 


Fig,  2  Photograph  of  the  finished  board  ready  for  installation 
in  the  scope.  The  trim  pot  at  the  lower  right  sets  the  frequency, 

while   the  one  toward  the   left  sets   the   amplitude   of  the 
calibrate  signal. 
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that  the  signal  of  known  fre- 
quency is  displayed  with  a 
given  number  of  cycles  per 

division.  The  frequency  of  an 
unknown  signal  can  then  be 
measured  by  noting  the 
number  of  cycles  per  division 
it  occupies  on  the  screen. 

My  own  oscilloscope  had  a 
built-in  calibration  signal,  but 
it  consisted  of  nothing  more 
than  an  extra  winding  on  the 
power  transformer  to  supply 
1  volt  pcak-tO"peak  at  60  Hz, 
Consequently,  any  line  volt- 
age changes  would  cause  the 
amplitude  of  the  calibration 
signal  to  change  by  the  same 
percentage^      which     was 
entirety     unacceptable     for 
accurate   measurements.  The 
frequency  was  that  of  the  line 
itself     andj     consequently, 
extremely  accurate.  However, 
60  Hz  is  such  a  low  frequency 
compared  to  the  signals  nor- 
mally being  measured  in  the 
audio  range  that  the  measure- 
ments which  are  possible  in 
theory    aie    not    possible    in 
practice  because  of  the  great 
percentage  difference  (that  is, 
the  ratio)  between  the  refer- 
ence signal  and  the  unknown 
signal 

The  solution  to  all  these 
problems  is  the  circuit  shown 
in  Fig,  1,  which  generates  a 
stable  square  wave  calibration 
signal  and  costs  less  than 
$3,00  to  build.  The  com- 
ponent values  shown  have 
been  selected  to  provide  a 
symmetrical  1-volt  p-p  signal 
at  1000  Hz  when  the  two 
trimpots  are  calibrated.  The 
555  timer  generates  the  signal 
at  a  stable  frequency^  while 
the  7805  regulator  ensures  a 
fixed   amplitude.   The   entire 


circuit  contains  only  seven 
components,  which  are 
mounted  on  a  small  PC 
board  as  shown  in  Fig.  Z 
The  1  V  p-p  signal  enables 
fast  and  simple  calibration  of 
the  scope  in  the  vertical 
(amplitude)  axis,  and  the 
1000  Hz  frequency  is  a  nice 
round  reference  frequency 
for  analysis  of  most  audio 
signals.  The  circuit  board  is 
small  enough  to  mount  inside 
of  the  oscilloscope  itself,  with 
the  few  milliamps  of  power 
required  being  supplied  from 
the  scope's  existfng  power 
supply. 

Construction 

The  circuit  is  simple 
enough  to  build  on  perf- 
board,  and  parts  layout  is  not 
critical.  I  built  mine  on  a 
small  PC  board,  the  layout 
for  which  is  shown  in  Fig.  3. 
Parti  placement,  as  viewed 
from  the  component  side,  is 
given  in  Fig.  4. 

Component  tolerances  of 
20%  are  satisfactory,  since 
the  two  trimpots  are  used  to 
make  the  final  amplitude  and 
frequency  adjustments.  In 
fact,  the  .027  uF  capacitor 
can  be  substituted  for  with 
any  value  from  ,02  to  .047,  if 
you  don't  have  a  .027|  but  it 
would  be  better  to  go  lower 
in  value  rather  than  higher,  if 
you  have  a  choice.  The 
important  thing  is  that  this 
capacitor  be  of  mylar  or 
other  temperature-stable 
type.  The  PC  layout  shown  in 
Fig.  3  has  two  different 
solder  pads  (one  on  an  exten- 
sion) on  the  ground  side  of 
this  capacitor  to  accom- 
modate   whatever    capacitor 


you  select,  since  its  physical 
size  may  be  different  from 
the  one  I  used.  There  are  also 
a  couple  of  extra  solder  pads 
for  making  an  external 
ground  connection,  if  desired. 
The  7805  regulator  may 
be  substituted  for  with  an 
LM340T-5,  which  is  the  same 
device.  On  rare  occasions, 
these  regulators  have  been 
known  to  go  into  self-oscilla- 
tion. Should  you  encounter 
this  problem^  replacing  the  J 
uF  disc  capacitor  with  a  1  uF 
tantalum  capacitor  should 
clear  it  up« 

Mounting  and  Power  Connec- 
tions 

The  circuit  is  so  small  that 
it  can  be  mounted  almost 
anywhere  in  the  scope.  In 
fact,  you  can  trim  the  PC 
board  down  a  lot  smaller  than 
the  one  shown  in  Fig,  2, 
which  has  a  lot  of  blank  space 
around  the  edges.  You 
should,  however,  make  it  a 
point  to  mount  it  as  far  as 
possible  from  major  heat 
sources  so  that  the  cali- 
brator's frequency  stability 
won't  be  impaired. 

Fig,  5  shows  my  own 
installation^  where  the  cali- 
brator board  is  supported  by 
a  single  Z-bracket  fastened  to 
the  chassis  (in  the  lower  right- 
hand  corner,  toward  the  rear 
of  the  scope). 

The  input  voltage  can  be 
anywhere  from  +9  to  +30 
volts  dc,  and  you  won't  have 
any  trouble  finding  a  supply 
voltage  somewhere  in  this 
range  in  a  solid  state  oscil- 
loscope. If  your  scope  is  tube 
type,  you  might  still  find  a 
voltage  of  the  proper  value, 
but   if  not,  you  can  obtain  it 


from  a  higher  voltage  through 
an  appropriate  voltage 
divider,  The  supply  voltage 
doesn*t  have  to  be  regulated, 
but,  on  the  other  hand,  you 
want  to  avoid  one  that  fluc- 
tuates widely.  The  negative 
(ground)  connection  can  be 
made  through  the  mounting 
bracket,  if  desired. 

If  your  scope  has  an  exist- 
ing jack  on  the  front  panel 
for  a  calibrate  signal,  just 
disconnect  the  wire  from  the 
existing  calibrate  signal  and 
run  a  new  wire  from  the  jack 
to  the  calibrate  signal  output 
(C)  on  the  circuit  board.  If 
you  don't  already  have  a  jack 
or  if  you  want  to  retain  your 
existing  calibrate  signal,  you 
will  need  to  mount  a  small 
pin  jack  on  the  front  panel 
for  this  connection. 

Calibration 

In  order  for  the  calibrator 
to  be  of  any  use,  it  must  itself 
be  calibrated  in  an  accurate 
manner,  and  the  circuit  has 
been  designed  for  simplicity 
in  that  respect.  First,  set  the 
two  trimpots  to  mid-scale. 
Now,  with  power  applied  to 
the  calibrator  circuit,  use  a 
VTVM  or  other  accurate  volt- 
meter to  measure  the  cali- 
brate signal  at  C  Set  the 
voltmeter  to  read  "dc  volts,'* 
and  adjust  the  I  Ok  pot  until 
the  meter  reads  exactly  one- 
half  volt  (0.5  V).  Fig.  6  shows 
the  reading  being  taken  for 
this  adjustment  The  square 
wave  at  the  output  now  has  a 
peak-to-peak  amplitude  of 
exactly  1  volt 

What  you  have  done  here 
is  used  the  dc  voltmeter  to 
measure  the  average  output 
voltage,  and,  since  the  signal 


N5KR 


Fig.  3.  PC  layout,  foif-side  view. 


C 


RM5M 


Fig^  4.  Parts  pfacementf  component-side  view. 
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Fig.  5.  A  typical  installation  of  the  finished  calibrator  in  an  oscilloscope  (lower  right  corner, 

toward  the  rear  of  the  scope).  Pfacement  is  not  critical,  but  you  should  avoid  areas  of  high 
temperature  so  that  Its  frequency  stability  won't  be  impaired. 


Fig.  6.  Adjusting  the  calibrator  output  to  1  V  p-p  gives  a  reading  of  exactly  OS  volts  when  the 
voltmeter  is  set  to  read  *'DC  VOLTS.  *'  This  eliminates  the  need  for  an  expensive  instrument  to 
accurately  set  the  amplitude  of  the  calibrator  waveform. 


is  switching  back  and  forth 
between  0  volts  and  1  volt, 
the  average  value  you  read  on 
the  meter  is  0,5  volts.  This  is 
true  only  for  a  symmetrical 
square  wave^  of  course,  and 
the  component  values  in  this 
circuit  have  been  chosen  such 
that  any  error  in  symmetry  is 
less  than  1%  at  1000  Hz.  You 
also  have  to  be  assured  that 
the  negative  (low)  half  cycle 
of  the  signal  is  actually  at 
zero  volts,  which  ii  is,  for  all 
practical  purposes^  when  the 
555  is  operated  at  the  5  V 
input  voltage  supplied  by  the 
7805  regulator. 

The  easiest  way  to  set  the 
frequency  is  to  measure  the 
calibrate  signal  with  a  digital 
counter.  If  you  don't  have 
access  to  one,  an  accurate 
audio  signal  generator  can  be 
used,  with  the  calibrate  signal 
frequency  being  adjusted  to 
match  the  known  signal  while 
they  are  being  watched  on 
the  scope.  In  any  case,  the 
frequency  of  the  calibrate 
signal  is  adjusted  with  the 
50k  pot. 

If  you  prefer  a  frequency 
other  than  1000  Hz,  you  can 
set  the  pot  for  a  lower  fre- 
quency without  hurting  any- 
thing. If  you  set  the  pot  to  a 
higher  frequency,  though,  the 
symmetry  of  the  waveform 
will  be  upset  To  go  to  a 
higher  frequency,  you  should 
lower  the  value  of  the  .027 
capacitor  instead,  using  the 
formula: 

C  =  28/F, 
where  C  is  the  value  in  micro- 
farads of  the  new  capacitor, 
and   F   is  the  desired  signal 
frequency. 

Summary 

This  is  one  of  those  sat- 
isfying projects  that  you  can 
put  together  in  an  hour  or  so, 
at  a  cost  of  only  two  or  three 
dollars,  and  see  the  results 
immediately.  It  consists  of 
only  seven  components, 
which  are  available  from  any 
retail  or  mail-order  elec- 
tronics dealer,  it's  a  handy 
tittle  device  that  will  enhance 
the  utility  of  lower  cost  oscit- 
loscopes,  and  you  can  sit 
back  and  enjoy  using  it  for 
years  to  come.  ■ 
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144  MHz,  220  MHz.  432  MHz 


sn 


WHY  SIX  METERS? 

Consistent  coverage  of  over  100  miles  is  not  unusual  with  u^  of  modern  equipment. 

The  variety  of  propagation  affords  an  opportunity  of  working  lots  of  DX  Stations  from  400- 
2,000  miles  away  on  multi-hop  sporadic  E,  F^  Skip  during  the  upcoming  peak  sunspot  cycle 
of  over  2,000  miles.  Plus  transequatorial  propagation  is  good  up  to  several  thousand  mites, 

Wnf  ensiiieering  offers  a  complete  tine  of  six  meter  FM  kits  and  equipment. 


.4r 


*i 


The  RX50  is  a  NBFM  30-60  MHz 
fteceivsr  Kit.   Sensitrvrty  is  .3uV 
for  20  db  squelch  threshold  .2uV 
Audio  ou'^ut,  2  watts. 
Kit  «.■■■■*•»••■■>    $GAi39 


TX50  1  watt  tru«  f m  6  metef 

tfansmittSf 


PA50/25  6  metwr  power  amp 
1  watt  in,  25  watt  out 


THE   RPT50 
SIX  METER 

NBFM 
REPEATER 
Kit  -  *  .  »  .  . 
wired  St  tested 


m 


«_,^  * 


.  .    $499.95 


THE  NEW  RPT  50  IS  A  COMPLETELY  SELF-COIMTAmEO 
ALL  SOLfD  STATE  REPEATER,  it  is  conservatively  rated,  and 
buTft  of  high  quality  components.  Much  care  and  attention  to 
make  this  repeater  versatile  as  wefl  as  reliable* 

The  Model  RPT  50  H  supplied  as  completa  repeater  systenrv.  The 
receiver,  transmitter,  control  crrcuitry,  C.  WJdentifier&  1 15/230 
Volt  AC  power  supply  are  all  contained  on  a  standard  relay-racSc 
panel  and  chassis  unlL  For  most  installations  a  user  supples  AC 


TRXSO  complete  6  meter  transceiver  kit. 

25  watt  out,  10  channel  scan. 

(Less  mike  end  crystals.) 

Kit  ....... $244.95 


power  and  suitable  antennas  with  50  OHM  coaxial  feed  (PL  259 
fittings).  External  connections  for  autopatdi,  tone  control,  etc. 
are  provided.  Built-in  identifier  programmed  with  up  to  159  bits. 
Automatic  emergency  battery  power  changeover  capabilitv. 

To  best  take  advantage  of  the  DX  as  well  as  ttie  extended  range 
capabilities  we  recomnr>end  our  optional  tone  squelch  board 
TS-1  and  TD-3  touch  rone  decoder. 


Export  prices  siighrty  high^K    Prices  and  specifications  sub/ect  to  change. 


if  engineering 


V5 


DiViSSON  OF  BROWi^fAN  ELECTRONfCS  CORP. 
320  WATER  ST,     /    BINCHAMTON,  N.Y.  13901     /    Phone  607-723-9574 


WI  hOw&B 


master  charge 


VISA 
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Robert  F.  Cann  W4GBB 

1606  Loch  wood  Dr. 
Richmond  VA  23235 


How  About  SSB 
CB  Conversions? 


no  strain 


After  almost  20  years  of 
hamming  on  the  low- 
frequency  bands,  I  have  be- 
come very  disillusioned  with 
the  QRM  and  crowded  con- 
ditions that  exist.  After  a 
short  time  with  40  meter 
QRP  and  2m,  I  decided  to 
explore  the  new  frontiers  of 
the  10  meter  band.  Since  i 
am  a  QRP  advocate  and  a 
member  of  the  QRP  Club 
International  (QRP  #3214),  I 
began  my  10  meter  activities 
with  a  converted  AM  CB  rig 
and  a  vertical  CB  antenna. 
The  results  were  very  re- 
warding, and,  in  January  of 
this  year,  !  began  looking  For 
an  SSB  CB  rig  to  convert 

The  Kraco  Mode!  KB-2355 
described  in  this  article  was 


selected  because  of  its  price 
(under  $140  at  a  local  depart- 
ment store  sale),  and  closer 
examination  revealed  features 
that  are  desirable  in  a  modern 
ham  rig.  (See  Table  1.) 

In  addition  to  those  fea- 
tures, the  Kraco  has  dual 
meters  for  received  signal  and 
power /swr,  aswitchable  noise 
blanker  for  SSB,  and  a 
switchable  noise  iimiter  for 
AM.  Although  the  unit  is 
larger  than  most  CB  rigs  (13'* 
X  4"  X  10"),  it  is  an  excellent 
size  for  base  station  oper- 
ations and  leaves  enough 
room  internally  for  those 
who  wish  to  add  a  receiver 
preamp  or  a  small  linear 
amplifier; 

Since    this    unit   uses    10 
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1  QHHD 


Fig.  L  Placement  of  crystals  on  the  crystal  board.  The  original 

crystal  frequencies  are  Indicated, 


crystals  in  the  23  MHz  and  14 
MHz  range  to  achieve  syn^ 
thesis  action^  it  is  only 
necessary  lo  change  the  four 
14  MHz  crysuts  to  achieve  10 
meter  coverage.  Table  2 
shows  the  original  frequency 
scheme  and  the  new  crystals 
added  to  give  you  10  meter 
coverage.  You  may  wish  to 
use  different  crystal  fre- 
quencies for  the  high  end  of 
the  band,  since  there  has  been 
increased    activity    above   29 


MHz.  Fig.  1  indicates  the 
location  of  the  crystals  on  the 
23-channel  switch  deck. 

The  crystals  in  the  Kraco 
are  the  HC-1 8/U  type,  and,  in 
order  to  gain  access  for  sol- 
dering, it  will  be  necessary  to 
remove  the  front  panel  and 
remove  the  2  Phii lips-head 
screws  holding  the  push- 
button switch  deck  in  place. 
Once  this  is  done,  the  switch 
dcN:k  can  be  moved  aside  to 
allow  access  to  the  underside 
of  the  crystal  board. 

Once  the  4  new  crystals 
have  been  installed  and  the 
switch  deck  and  front  pane! 
have  been  put  back  in  place, 
you  must  rctunc  the  trans- 
mitter and  receiver  sections. 
The  only  equipment  neces- 
sary is  an  rf  signal  generator, 
and  the  procedure  should 
take  no  longer  than  30 
minutes. 

With  the  signal  generator 
tuned  to  the  center  of  the 
frequency  range  that  you 
have  chosen,  proceed  as  fol- 
lows: 

Crystal  switch:     Ch.  11  or  12 
Mode  switch:       AM 

Tune   the  following  coils, 
in  the  sequence  listed,  for  a 
maximum   indication  on  the 
Smeter: 
\,   L202 

2.  L203 

3.  L204 


General 

Frequency  control: 

lO-crystal  syntheses  configuration 

Mode  of  operation: 

AM,  USB,  and  LSB 

Power  source: 

110  V,  50-60  Hz,  11-16  vo  ts  dc,  negative 

ground 

R^elver 

Sen^itivitv : 

MA-\  IN  for  lOdB  (S+N)/N 

SSB  ^  .25  ^V  for  10  dS  (S+Nj/N 

Bandwidth: 

4  kH^  at  6  d8  down  for  SSB  and  AM 

Image  Rejection: 

40  dB 

Offset  tuningi 

±\  kHz 

Audio  Dutpyt! 

3  Wans  ai  8  Ohms 

i-f  frequency: 

11.2735  MHz  for  SSB  and  AM 

SSB  Transmit 

SSB  generation: 

Balanced  ring  modulator  with  crystal  latt 

Rf  output: 

12  Watts  PEP 

Carrier 

Suppression: 

40  dB  down 

Harmonic 

Suppression: 

50  dB  down 

AM  Transmrt 

Modulation: 

High  level  class  B 

Rf  output: 

4  Watts 

Harmonic 

Suppression: 

50  dB  down 

Table  J. 


»  j.a£M. )  riy 


4.  LIS 

i   LI  9 
a   L20 

Place  the  mode  switch  in 
the    LSB    position   and   con- 
tinue: 
1.   L13 
Z    L14 
3.   LI  5 
4  L16 

5.  LI  7 
This 

ceiver 
modes. 


the 
for 


re- 
all 


connpletes 

alignment 

Now  disconnect  the 
signal  generator  and  connect 
a  dummy  load  or  two  100- 
Ohm,   2-Wati  resistors  across 
the     coaxial     antenna     jack. 
With  the  mode  switch  in  the 
AM     position     and     while 
pushing  the  mike  switch  for 
short    durations,     tune    the 
following    coils    in     the    se- 
quence  listed  for  a  maximum 
indication  on  the  rf  meter; 
1.   LI 
Z  L2 
3.  13 
4   L4 

5.  L5 

6.  L6 

7.  L7 

8.  L601 

This  completes  the  basic 
conversion,  and,  if  you  have 
used  the  same  crystals  that  I 
have,  you  are  now  ready  to 
work  10  meters  on  any  23 
channels  between  28.55  and 
28.83  MHz.  However,  you  are 
rockbound  and  the  success  of 
any  QRP  rig  is  its  ability  to 
move  around  with  continuous 
coverage.  This  problem  is 
solved  with  the  following 
modification; 

1 .  Remove  the  front  panel 
and  push-button  switch  deck 
as  previously  indicated. 


ORIGINAL 

X201 

X207 

through 

through 

C6 

annel 

X206 

X210 

Frequency 

1 

23,330 

14.907 

26,9635 

2 

14.917 

26,9735 

3 

14.927 

26,9835 

4 

14.947 

27,0035 

5 

23.380 

1 4,907 

27.0135 

6 

14.917 

27.0235 

7 

1 4,927 

27.0335 

S 

1 4.947 

27.0535 

9 

23.430 

14.907 

27.0635 

10 

14.917 

27,0735 

11 

14927 

27.0835 

12 

1 4,947 

27. 1 035 

13 

2X480 

14.907 

27,1135 

14 

14,917 

27.1235 

15 

14,927 

27,1335 

16 

14.947 

27. 1 535 

17 

23,530 

14.907 

27,1635 

18 

14,917 

27.1735 

t9 

1 4.927 

27.1835 

20 

14.947 

27.2035 

21 

23.580 

14.907 

27,2135 

22 

14.917 

27.2235 

23 

14.947 

272535 

X201 

through 

X206 

23.330 


23.380 


23.430 


23.480 


23.530 


23.&80 


CONVERSION 

X207 

through 
X210 

1 6.492 
16.502 
16.512 
16,532 
16.492 
16,502 
16.512 
16.532 
1 6.492 
16.502 
16.512 
16,532 
16.492 
16.502 
16.512 
16.532 
16.492 
16.502 
16.512 
16.532 
16.492 
16.502 
16,532 


10  meter 
Frequency 

28. 5485 
28.5635 
28.5685 
28.5885 
2^5985 
28,6085 
28.6185 
28.6335 
28.6485 
28.6585 
28,6685 
28.6885 
2a6985 
^.7085 
28,7185 
28.7385 
28,7485 
28.7585 
28.7685 
28.7885 
28.7985 
28.8085 
28,8385 


Table  2  With  an  i-f  frequency  of  I  J. 2735  MHz,  final  frequency  generation  is  offset  tS  kHz  for 
SSB.  Only  the  four  14  MHz  crystals  need  to  he  changed  for  JO  meter  coverage. 


2.  Place  short  Jumper 
wires  across  the  miniature 
netting  capacitors  associated 
with  the  four  added  16  MHz 
crystals.  These  are  indicated 
as  TC201  through  TC204, 

3.  Remove  the  end  of 
RFC  201  (on  crystal  board) 
which  connects  to  the  tow 
side  of  the  netting  capacitors 
you  jusl  siiorted  out 

4.  Connect  a  miniature 
tuning  capacitor  (approx- 
imately 170  pF)  in  series  with 
RFC  201  and  its  original 
connection  on  the  board.  I 
used  a  miniature  tuning 
capacitor  From  a  transistor 
broadcast  radio  for  this  pur- 
pose. 


5.  Remember  ihat  this 
capacitor  must  be  insulated 
from  ground,  so  I  will  leave 
the  physical  mounting  up  to 
you.  A  method  that  worked 
well  for  me  and  did  not  dis- 
turb the  appearance  of  the 
front  panel  too  much  was  to 
mount  the  capacitor  on  a 
small  U-shaped  bracket  and 
bring  an  insulated  shaft 
through  the  pilot  light  hole  at 
the  right  of  the  crystal 
switch. 

With  the  addition  of  this 
capacitor  in  series  with  the 
low  side  of  the  16  MH/ 
crystals,  you  will  achieve 
approximately  an  8  to  10 
kHz  swing  on  each  of  the  23 
channels.  You  have  advanced 
from  rockbound  to  vxo-con- 


trolled  and  have  achieved  the 

flexibility  necessary  forQRP. 

I  have  been  using  this  rig 
wiih  much  success  for  the 
past  year  and  have  worked  six 
continents  and  all  fifty  states. 
As  most  of  my  contacts  have 
stated,  the  rig  has  excellent 
audio  quality  and,  with  my 
4-element  10  meter  beam,  has 
a  good  punch. 

After  having  so  many 
inquiries  on  the  air  and  after 
reading  the  comment  by 
Wayne  in  the  June  issue  of  73 
Magazine,  I  decided  to  share 
this  information  with  you. 
My  final  modification  on  the 
rig  will  be  to  add  a  CW  mode, 
and  I  would  welcome  any 
comments  or  suggestions  on 
this,  ■ 


10  thru  80  the  easy  way  !  !  ! 


"BIG  SIGNAL"  W2AU  BALUN  * 

"OLD  RELIABLE"  W2VS  ANTENNA  COILS  * 

ANTENNA  KIT 

Thes4?  two  old  friends*  gel  tag*?lhi?r  with  120  Jeet  of  high 
quality  *  14-7  strand  copper  antennt  wire  and  a  pair  of 
"END-SULATORS"  end  Insulators  to  crmle  a.  superior 
80  ihfough  10  meter.  108  foot  long,  fyll  power  (1.000  waits/ 
2,000  walls  P  E.PJ  anrenna-  Irtstructrons  included. 
Pric«  $48-25  plus  $1  00  hafidilng  charge 

In  Calif  add  6%  saWs  uit.  Mast^tch^inge  &  Visa  »cc€pied 


Order  from:  S-F  AMATEUR  RADIO  SERVICES 
4384  KEYSTONE  AVE..  CULVER  CITY  CALIFORNIA  90230   Ph.  (213)  837*4870 
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David  J,  Brown  W9CGJ 
RR  S,  Box  39 
Noblesville  IN  46060 


The  Universal  Notcher 


easy  as  pi 


I  have  long  been  thinking 
about  writing  articles  on 
construction  proiecls 
whose  mam  advantages  are 
the  use  of  a  PC  board  for 
error-free  and  repeatable  cir- 
cuits, the  neatness  of  a  PC 
board,  because  it  cleans  up 
the  inevitable  wiring  that  ac- 
cumulates in  any  ham  shack, 
and  its  high  use-to-simplicity 


Rna 


Fig.  h  Schematic  (one  chan- 
nel), Rfj  =  Rpulf;  Rna  "^  ^^^l 
adjust;  Rfi  and  Rf2  -  fumit; 
Rfg  -  frequency  adjust  Gen- 
era!  formulas:  1}  fQ  - 
1  }2iiCx\/3(Rx)^,  where  R  Is 
in  Ohms,  Rx  =  Rfj  +  f^faP, 
and  Cx  =  any  Ca,  C6,  or  Cc, 
This  a/tows  fQ  of  interest  at 
Rfg  centered,  2)  Rx  = 
J/(^/3}(2n}(fo)(CxX  3)  Cx  = 
1  im(2it){foHRxh  4)  Rn  ^ 
f^na  =  6f(RfI  ^  fifa/2)  ^ 
(Rfl  ^  fifa/2)I- 


ratio  (one  board:  many  uses). 
This  is  the  first  article  of  that 
type,  describing  an  audio 
notch  filter.  The  board  is  laid 
out  for  2  channels  of  audio 
(stereo)  For  my  use,  but  it  can 
be  half  built  or  split  down  the 
lettering  on  the  board  for  two 
separate  fiHers. 

Anything  I  have  come  up 
with  on  this  lesser-used  type 
of  audio  RC  filter  I  will  list  in 
the  references  for  those  who 
want  further  history  on  it. 

I  use  this  filter  at  the  phono 
inputs  of  a  stereo  amplifier/ 


Rfa 


Rfi 


GO  Hz 
calculatsd 

Actual  used 

Example  2^ 
500  kHz 
calculated 
Actual 


cassette  tape  deck  combina- 
tion to  eliminate  any  hum 
(60  Hz  stray)  picked  up  over 
long  lines  (6-12  feet)  from 
the  EME  rack  to  the  console, 
where  the  amplifier  and  tape 
deck  reside  in  a  drawer  for 
easy  use.  Those  of  you  who 
are  CW-operator  types  may 
see  its  obvious  use  as  a  notch 
friter  that  can  be  ganged  in 
parallel  lo  knock  out  2  ad- 
jacent beats  or  used  to 
bracket  the  desired  signal  in  a 
bandpass  style.  Other  possible 
uses  are:  with  an  op  amp  iC 
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bandpass  style  as  an  easily 
tuned/no  coil  i-f  amplifier;  as 
the  oscillator  frequency  de- 
termining element  in  a  bfo  or 
variable  frequency  audio  gen- 
erator; as  slot  filters  at  other 
frequencies  than  60  Hz 
(notch  out  loran  signals  at 
VLF?}:  and  the  list  goes  on! 
Perhaps  the  best  thing  this 
RC  network  has  over  others, 
the  twin  tee  for  example^  is 
the  fact  that  it  *' tunes'^  with 
oniy  the  single  pot,  Rf^  in  the 
schematic* 

The  very  simplicity  of  the 
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Tabfe  /»  Use  good  quality  mylm  capacitors  and  5%  resistors  for  filter  performance.  Example  1: 

1  dB  insertion  loss  and  62  dB  notch  @  fQ  =  60  Hz,  Pots  used  were  PC  thumbwheels,  but  Rfg  can 
be  panel  moan  led.  Using  actual  values  in  example  1,  null  frequency  at  Rfg  center  -  59.9166 
Hz,  The  fitter  is  an  RC  phase  shift  type  and  works  best  in  moderate-  to  high-impedance  circuits 
(le.f  phono  inputs^  eta,  of  501^  to  1  meg).  Vils  can  be  used  in  loop  of  op  amps  like  die  twirhtee 
vm-fety.  Example  2:  insertion  loss  =  I  dB;  null  -  42  dB, 
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filter  allows  mc  the  brief  fol- 
lowing description  of  its  oper* 
atron.  Picture  the  sine  wave 
60  Hz  example  entering  the 
input.  It  travels  through  Rq 
and  Rna  and  appears  in  phase 
at  the  output  at  some  level 
dependent  on  the  setting  of 
Rna-  Meanwhile,  the  same 
sine  wave  travels  through  Ca 
and  Rn  +  Rfa/2  to  groundp 
causing  a  phase-shifted  volt- 
age  to  appear  at  the  junction 
of  Ca,  Cb,  and  Rfl.  This 
second  voltage  passes  through 
Cb  and  Rf2  +  Rfa/2  to 
ground,  causing  a  further 
pha^e  shift  at  the  junction  of 
Cb,  Cc,  and  the  output  load 
impedance  to  ground  for  the 
flnai  shift*  Ideally,  this  shift 
amounts  to  180°  at  fo  (60 
Hz),  and  the  signals  totally 
cancel  each  other  at  the  out- 
put when  Rna  i^  adjusted  to 
equal  the  amplitude  passing 
through  the  capacitor  string. 
Or,  again  ideally,  (+V  null 
leg)  +  (-V  capacitor  leg)  =  0 

V.  Board  leakage,  component 
tolerance,  etc,,  prevent  the 
ideal    as    In    most  electronic 

circuits,  but  40  to  60  dB+ 
isn't  too  shaggy! 

Try  your  own  ideas  out, 
and  don't  be  afraid  of  fre- 
quencies at  least  up  to  middle 
i~f  range  (500  kHz  or  so),  as 
all  mine  seemed  to  do  fine. 
Above  this,  leakage  and 
shietding  become  a  definite 
problem,  but,  if  you  are 
brave^  plug  on.  My  main  rea- 
son for  this  article  Is  to  give 
you  the  idea  and  a  PC  board 
layout  to  play  with.  Tm  sure 
that  as  hams  you  can  imagine 
the  rest,  ■ 


Fig.  2*  Copper  foil  pattern. 
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Fig.  3.  Bottom  vlew^  copper  side.  Board  may  be  split  along  fettering  for  two  separate 
boards. 
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a  Standard  cassette  will  work 


The  $5  Memory  Keyer 


for  lazy  cheapskates 


Sending  CQ  can  become  a 
tedious  task.  Some 
people  really  indulge  and  buy 
an  au to-key er  with  a  mennory 
lo  do  the  job  for  them.  Bui, 
if  you  don't  have  at  least 
one  hundred  dollars  lo  spend, 
it's  doubtful  that  you  will 
find  one  at  all. 

The  following  project  is 
not  a  keyer.  It  cannot  be  used 
with    a  paddle.   However,  it 


does  have  the  capability  of 
storing  several  hundred  bits 
of  information  in  its  memory 
which  can  be  used  to  key  a 
transmitter  with  a  key  ter* 
minal  voltage  of  up  to  four 
hundred  volts  and  as  high  as 
six  Amps,  which  covers  just 
about  all  modern  equipment 
on  the  market. 

With  a  regular  auto*keyer, 
many     coils    and    complex 
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TRANSMITTER 

Ffg.  J.  Block  diagram* 
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Fig.  2  Schematic  diagram  of  the  tape  keyer,  CJ 

16  V  dc  electrolytic;  Dl  -  7N4004  diode;  Ql 
(Radio  Shack);  Rl  ~  i4  Watt,  22  Ohms;  SCR  I 
(Radio  Shack). 
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circuitry  are  used  to  achieve 
Us  operation.  The  device 
described  in  this  article  !s 
considerably  less  expensive 
than  these  units  and  will 
allow  the  operator  to  send 
CQ  just  as  quickly  and  easily. 
Instead  of  complex  circuitry, 
this  device  uses  information 
stored  on  magnetic  tape, 
which  most  of  you  probably 
already  have. 

The  circuit  takes  audio 
pulses  from  a  tape  recorder 
and  changes  them  intoon^off 
keying  pulses  to  key  the 
transmitter.  Therefore,  what- 
ever you  can  put  on  tape,  you 
can  put  into  the  "memory" 
of  this  new  iape  keyer. 
Additionally^  a  repeating 
cassette  tape  can  be  used,  so 
no  rewinding  of  the  tape  is 
necessary.  After  the  tape  has 
completed  the  CQ,  just  stop 
it.  If  there  is  no  answer,  just 
start  the  tape  again.  However, 


Hookup  and  Operation 

The  tape  keyer  is  assem- 
bied  on  a  printed  circuit 
board  and  enclosed  in  a  small 
box.  Parts  placement  is  not 
critical  I  and  the  tape  keyer 
may  be  hand  wired,  if 
desired. 

A  standard  code  practice 
oscillator  is  used  for  pro- 
grammrng.  CQ  or  anything 
else  is  recorded  on  the  tape. 
Once  programmed,  the  audio 
output  of  the  tape  recorder  is 
fed  into  the  tape  keyer.  The 
outputs  of  the  tape  keyer  are 
connected  to  the  key  ter- 
minals of  the  transmitter 
(refer  to  Fig*  1,  the  block 
diagram).  Polarity  of  the  key 
terminals  must  be  observed  so 
that  SCRl  stays  reverse 
biased  until  turned  on  by  Ql . 

The  volume  of  the  tape 
recorder  should  be  turned  up 
until  full  keying  is  achieved 
and  complete  dots  and  dashes 
are  heard.  For  best  results, 
when  programming  the  tape, 
record  directly  using  no 
microphone  from  the  oscil- 
lator output  to  the  recorder's 
microphone  input. 

Circuit  Theory 

When  the  audio  signal  is 
positive  at  the  anode  of  D1, 
capacitor  CI  is  charged  and 
Ql  is  forward  biased.  This 
turns  SCRl  on  and  keys  the 
transmitter.  When  the 
polarity  reverses,  CI  dis- 
charges,  keeping  Ql  forward 
biased.  When  the  audio  signal 
ceases,  resistor  Rl  is  used  to 
discharge  the  capacitor  at  a 
fast  rate,  so  that  Ql  turns  off, 
which  stops  SCRl  from 
conducting.  ■ 


INPUT 


SCRl 


KEY 


Fig.  5*  PC  board  —  foil  side. 


Fig.  4.  PC  board  -  parts  placement. 
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New  YAESU  FT-7  20  Watt 

Solid  State  80-10  Meter  HF  Transceiver 


The  all-solid  state  FT-7  transceiver  provides  high  performance  on  the  80  through  10  meter 
bands.  The  operator  may  select  upper  or  (ower  sideband  or  CW  operation,  and  the  ix)mpact  package 
provides  many  features  engineered  for  convenience  while  mobile.  A  single  knob  provides  all 
transceiver  tuning,  and  the  state-of-art  noise  blanker  minimizes  impulse-type  noise  often  found  in 
nrK>bfle  applications.  The  FT-7  is  designed  for  operation  directly  from  12  volt  car  battery  or  Yaesu's 
FP-7  DC  Power  Supply, 


YAESU  FT-227R 

144-148  MHz  800  Channel  "Memorizer 


»9 


•  One  knob  channel  selection,  144-148  MHz  •  Memory  circuit  that  allows  instant  retum  to  any 
frequency  selected  •Fully  synthesized  in  5  KHz  steps  •  600  KHz  offset  plus  any  split  using 
memory  circuit  •  Built-in  tone  burst  •  Optional  tone  squelch  encoder/ decoder  •  Selectable 
1 0  watt/ 1  watt  output    •  Operates  directly  from  12  volt  car  battery  or  Yaesu's  FP'4  Power  Supply 


^ 


^ 


fiM^tut^rM^  mmniJtfAmmr  natmml^ 


Price  And  Speciticalions  Subject  To 
Change  Without  Notice  Or  Obligation 


V^ 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Pammount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redr»a  Ter.,  Cincinnati,  OH  4521S 
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AnReisK9Xl 
B610  Ramble  Rd, 
Wonder  Lake  IL  60097 


Should  Repeaters 
Use  Subaudible  Tones? 


theological  argument 


his  article  was  written 
with  two  purposes  in 
mind.  First,  it  tells  the 
average  VHF  repeater  user 
that  PL  need  not  be  a  barrier 
to  accessing  a  local  repeater, 
but  can  be  a  tool  for 
improving  the  operation  of 
both  repeater  and  user 
station.  Second,  it  is  an 
approach  to  improving  the 
problems  of  mutual  repeater 
interference,  particularly 
during  band  openings,  which 
should  be  studied  by  repeater 
owners  and  repeater  councils 
alike.  Various  aspects  of  this 
approach  have  been  proposed 
by  repeater  councils  and 
owners  in  the  past,  and  a  few 
machines  are  using  something 
similar  to  this  approach  now. 
This  article  tells  about  two 
machines  in  Illinois,  both  on 
the     same     frequency     pair, 


which  have  reduced  their 
mutual  interference  by  using 
the  system  described  here* 

Mention  subaudible  coded 
access  or  Private  Line  (PL)* 
to  any  mixed  group  of  VHF 
repeater  oriented  hams,  and 
you're  likely  to  get  widely 
divergent  reactions-  The 
average  repeater  user  hates  it, 
the  average  priwte  repeater 
user  or  owner  considers  it  to 
be  God's  gift  to  ham  radio, 
and  the  average  repeater 
control  operator  is  likely  to 
be  ambivalent  about  it 


*  Private  Line  H  a  trademark  of 
Motorola,  Inc.  Other  names  for 
such  continuous  subaudible  tone 
coded  access  systems  are  Channel 
Guard  {GEt  and  Quiet  Channel 
{RCAh  Since  em  struts  are  mast 
familiar  with  the  term  PLp  how- 
ever, I  wiif  be  usir)g  this  through- 
out the  ariicle. 


On  the  positive  side,  PL 
and  its  related  coded  access 
systems  provide  a  means  of 
keeping  out  transmissions 
that  do  not  Intend  to  access 
the  system.  This  keeps  the 
extraneous  key-ups  at  bay 
and  thus  provides  a  measure 
of  sanity  insurance  for  the 
control  operator.  It  also 
partially  insures  keeping  the 
private  system  private.  That  is 
also  a  negative,  to  the  out- 
sider, but  that  argument  is 
beyond  the  scope  of  this 
article. 

On  the  negative  side,  there 
is  the  problem  of  emergency 
traffic  attempting  to  access 
the  system  and  the  problems 
which  that  presents  to  the 
control  operator  involved. 
Andj  there  are  the  twin 
hassles  of  the  cost  of  PL  (to 
the   stingy)   and   the   various 


problems  involved  in  in- 
stalling it  in  the  average  smalt 
VHF  rig. 

However,  there  are  times 
when  the  repealer  owner  or 
control  operator,  especially  in 
crowded  repeater  areas,  sees 
the  need  for  some  form  of 
coded  access  for  his  machine. 
Just  think  for  a  moment 
about  repeaters  located  near 
seacoasis  or  other  areas  where 
tropo  ducting  on  VHF 
is  common.  One  tropo  duct 
can  equal  one  mess. 

Here  is  how  one  repeater 
organization,  with  the  help  of 
another,  took  a  big  step 
toward  resolving  both  the  PL 
and  the  interference  prob- 
lems, to  the  benefit  of  both 
machines. 

WR9ABQ  is  owned  by  the 
Valley  Amateur  Repeater 
Association  (VARA)  of  Elgin, 
Illinois,  Their  two  meter 
system  operates  on  the  1 9/79 
p^'r-  Other  ''neighbor"  re- 
peaters on  that  pair  are 
WR9ADF  in  Normal/Bloom- 
ington,  WR8ABI  ai  Oshtcmo/ 
Kalamazoo,  and  WRQAJC  in 
Burlington,  Iowa-  In  the  early 
days  of  '*ABQ/'  when  the 
band  would  open  up,  users  of 
these  machines  would  urn 
intentionally  ''drop  in"  on 
the  Elgin  machine's  Input 
frequency,  with  the  usual 
disruptive  results, 

ThaTs  not  happening 
nearly  as  often  anymore.  The 
technical  committee  at 
VARA,  after  facing  these 
frustrations  for  some  lime 
but  not  wishing  to  '*close" 
their  repeater  via  PL,  came  up 
with  the  idea  of  using  PL  as  a 
carrier  squelch  loosener^ 
rather  than  as  a  squelch  of  its 
own.  The  user  who  keys  up 
the  machine  using  its  PL  fre- 
quency automatically  buys 
himsdf  an  added  6  dB  of 
carrier  squelch  threshold. 
That  feature  alone  brings 
down  the  number  of  key-ups 
from  distant,  iropo-propa- 
gating  stations  which  do  not 
intend  to  access  the  system. 
Without  the  right  PL,  they 
have  a  much  harder  time 
getting  in. 

Any  repeater  which 
chooses  to  use  the  PL  system 
just  described  has  the  (lexi- 
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bility  of  choosing  how  much 
to  foosen  the  squelch  with 
detected  PL  or,  rather,  how 
much  to  tighten  things  down 
when  carrier  and  no  PL  are 
present  How  much  is,  of 
course,  up  to  the  individual 
repeater's  particular  interfer- 
ence situation.  The  best 
setting  is  determined  ex- 
perimentally* 

In  addition  to  the  fore- 
go! na  WR9ABQ  aiso  makes 
judicious  use  of  anti-PL, 
which,  for  the  uninitiated, 
denies  access  for  the  user  of 
the  anti-PL  tone  rather  than 
assures  it  Ai  the  present 
lime,  WR9ABQ  has  one 
anti-PL  frequency,  which  is 
the  access  tone  frequency 
used  at  WR9ADF  in  Bloom- 
ington.  Fixed  stations  and 
high-powered  mobiles  use  this 
frequency  both  to  enhance 
their  chances  of  getting  into 
their  home  repeater  and  as  a 
courtesy  to  the  next  repeater 
on  the  same  pair.  Such  users 
simply  do  not  get  into 
WR9ABQ.  The  people  at 
WR9ADF  have  also  installed 
their  own  anti-PL  system, 
which  is  tuned  to  the  VARA 
PL  frequency.  This  results  in 
a  lot  less  mutual  interference 
between  these  two  repeaters 
than  VARA  faces  from  its 
other  near  neighbors  on  the 
frequency  pair.  As  these 
other  machines  add  their  own 
PL  frequencies  in  the  future, 
VARA  will  add  anti-PLs  to 
complement  them  as  well 

A  couple  of  notes  here* 
Ftf3tj  as  you  may  have 
guessed,  it  is  possible  for  a 
control  operator  at  WR9ABQ 
to  switch  the  repeater  to 
PL-only  operation  with  a 
simple  control  code.  That  this 
is  very  seldom  necessary  is  a 
tribute  to  the  effectiveness  of 
the  mode  of  PL  use  described 
here.  Second,  the  proper  PL 
tone,  when  received  by  the 
repeater,  is  regenerated  at  the 
output  frequency  for  use  by 
the  tone-activated  squelches 
of  the  local  control  stations. 
This  prevents  them  (assuming 
they  have  PL  decoders)  from 
having  to  hear  the  outputs  of 
other  machines  on  the  fre- 
quefKy  during  band  openings 
—  more  sanity  insurance. 


None  of  these  ideas  are 
new,  of  course.  However^  the 
combination  of  these  ideas 
seems  to  be  something  new  to 
amateur  radio  repeater 
systems,  and  it's  about  time 
we  seriously  considered  using 
it  The  reason  is  compelling^ 
In  these  days  of  crowded 
repeater  channds,  "'PL- 
loosening  carrier  squelch" 
plus  "anti-PL**  can  create  a 
far  more  livable  situation  on  a 
repeater  for  everyone  con- 
cerned, including  the  user 
with  PL,  the  user  without  PL, 
the  control  operator,  every- 
one at  the  next  repeater 
(assuming  they  have  a  tike 
system),  and,  ultimately,  the 
state  or  regional  repeater 
counciL 

The  key  to  all  these  good 
things,  on  a  major  scale,  ties 
not  just  with  the  local  ma- 
chine, but  also  in  two  other 
directions:  1)  cooperation 
from  tfie  other  neighboring 
machines  on  the  frequency 
pair,  either  on  a  one-to-one 
basis  or  through  the  state  or 
regional  repeater  council,  and 
2)  cooperation  from  the 
majority  of  repeater  users, 
particularly  the  well-equipped 
VHP  FM  operator. 

For  example,  WR9ABQ 
has  been  able  to  work  out  a 
cooperative  agreement  with 
the  WR9ADF  machine  in 
Bloomington,  wherein  each 
machine's  access  PL  tone  is 
the  other's  ant i- PL.  As  men- 
tioned earlier,  VARA  hopes 
that  the  other  nearby  re- 
peaters on  its  frequency  pair 
(at  least}  will  follow  suit 
sometime  in  the  near  future. 
State  and  regional  repeater 
councils  can  be  of  great  assisr 
tance  here  by  drawing  up  a 
plan  of  PL  assignments  to  go 
along  with  their  frequency 
pair  assignments.  One  idea  is 
to  divide  up  a  state  or  region 
into  PL  areas,  with  each  area 
having  its  own  PL  frequency. 
All  open  repeaters  in  that 
area  would  utilize  the  same 
PL  frequency  in  a  PL  carrier 
squelch  loosener  system, 
along  with  anti-PLs  for  all  the 
surrounding  areas.  Users 
would  need  only  one  PL  fre- 
quency determining  element 
(reed  or  twin-T)  to  work  any 


open  local  repeaters,  while 
reaping  the  full  benefits  of 
repeater  communication.  Or, 
a  user  could  skip  PL  entirely 
(say,  for  operation  outside  of 
his  home  area)  without 
danger  of  being  completely 
shut  out  of  repeater  opera- 
tion, though  with  reduced 
benefits.  This  eliminates  the 
need  for  a  "universal'  mobile 
PL  on  all  repeaters,  as  at  least 
one  state  repeater  council  has 
proposed- 

With  32  PL  frequencies, 
there  are  certainly  more  than 
enough  to  go  around  for  any 
given  region  or  state  to  allo- 
cate for  all  of  their  discreet 
areas,  with  enough  left  over 
for  the  private  repeater 
crowd,  I  envision  using,  say, 
six  to  eight  of  these  PL  fre- 
quencies for  this  purpose, 
since  common  sense  dictates 
tiut  ''checkerboarding"  of 
areas  can  cut  down  on  the 
number  of  aoti-PL  reeds  (or 
whatever)  needed  by  any 
given  repeater.  Coordination 
of  PL  frequencies  within  a 
state  or  region  should  not  be 
a  problem  with  competent 
administration  at  the  council 
level. 

While  we're  on  the  subject 
of  quality  administration,  it 
must  be  noted  here  that  a 
plan  of  this  sort  cannot  and 
will  not  effectively  replace 
the  use  of  common  sense  in 
frequency  coordination  at  the 
council  level.  The  two 
cooperating  repeaters  referred 
to  in  this  article  are  one 
hundred  twenty  miles  apart. 
Had  they  been  closer  than, 
say,  eighty  miles,  this  plan 
simply  would  not  have 
worked.  Any  coordinator  is 
asking  for  trouble  when  he 
tries  to  use  this  system  to 
shoehorn  coordinations  for 
co-channel  machines  into  the 
same  area-  Basically,  we're 
trying  to  solve  problems  that 
are  already  here,  rather  than 
find  an  excuse  to  create  new 
ones. 

Cooperatton  by  the  well- 
equipped  fixed  station  and 
the  high-power  mobile  station 
is  also  essentiaL  VHP  repeater 
users  are  generally  divided 
into  two  groups:  the  low- 
budget,   low-power  guy   with 


the  rice-box  class  rig  and  not 
much  else,  and  the  sophisti- 
cated,  high- power  fixed 
station  or  mobile*  The  latter 
usually  has  a  lot  of  money 
sunk  into  frequency  syn- 
thesis, amplifiers  (upwards  of 
a  hundred  Watts  worth),  and 
a  superb  antenna  system, 
often  with  hard  line  feed. 
Too  often,  however,  the  one 
thing  that  money  did  not  buy 
is  a  way  to  turn  the  power 
down,  usually  in  a  mobile 
situation.  And,  let's  face  it, 
it's  impossible  to  try  to  adjust 
your  power  up  and  down, 
while  you  Ye  driving,  to 
accommodate  for  constantly 
changing  terrain  conditions, 
It  just  can't  be  done*  How* 
ever,  the  use  of  the  PL  system 
which  is  described  here  can 
provide  the  kind  of  control 
needed  to  keep  your  signal 
accessing  only  the  machine 
you  wish  to  access. 

Even  turning  the  beam  at 
the  fixed  station  cannot 
insure  that  your  signal  will 
stay  out  of  an  unwanted 
place^  because  of  the  number 
of  minor  side  lobes  in  any 
directional  antenna  pattern 
(there  are  44  such  lobes  in 
the  typical  22-element  block* 
buster).  Again,  the  answer  is 
the  PL  system  described  in 
this  article. 

The  experiences  of 
WR9ABQ  and  WR9ADF  have 
shown  that  PL  can  be  used  on 
a  repeater  without  shutting 
out  the  non-PL  user.  These 
experiences  suggest  that  the 
same  idea  will  work  fust 
about  anywhere  that 
moderate  repeater  crowding 
is  a  problem.  What  is  now 
needed  is  a  determined  effort 
by  repeater  councils  (or  in 
lieu  of  that,  between  re- 
peaters on  the  same  fre- 
quency pair)  to  coordinate 
and  by  repeater  users  to 
utilize  some  sort  of  PL  plan 
to  make  such  a  system  fully 
effective.  It  is  not  hard  to  do, 
and  the  ultimate  reward  is  a 
saner  time  for  all  on  those 
crowded  repeater  channels* 

My  sincere  thanks  to  Bob 
Swoger  K9WVY  for  his 
inspiration  and  assistance  in 
the  preparation  of  this 
article.  ■ 
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May  We  Suggests 


Kenwood-Call  Toll  Free 


800 


3410 


^  J_       —      f„    !_  5^  ®*  _.^— .^ 


io^o^fo^Q 


KENWOOD 

TS-820S  transceiver 

The  NEW  Kenwood  TS-820S  features  a 
factory  installed  digital  frequency 
readout.  •  160  thru  10  meter  coverage 

•  Infegral  IF  shift  •  RF  speech 
processor  •  VOX  ■  Noise  blanker 

•  PLL    •  Butlt-m    25    KHz    catibratof 

•  CW  side  tone  &  semi-breaK-m  •  (F 
OUT,  RTTY,  &  XVTR  •  Phone  patch  IN 
and  OUT  terminals. 

1098-00  list  price  Call  tor  quote 


KENWOOD  TS-520S 
SSB  transceiver 

TS-520S  features  •  l60  thru  10  meter 


coverage  •  Optional  DG-5  frequency 
display  (on  top  of  unflj  *  New  speech 
processor  with  audio  compression 
amplifier  •  Built-in  AC  power  supply 
(DC-OC  converter,  optional)  •  RF 
allenuator  •  Provision  for  separate 
receive  antenna  &  phone- patch 

739.00  lis!  price  Call  for  quote 


The  NEW  KENWOOD 
R-820  triple-conversion 
receiver 

The  R-820  covers  160  thru  10  meters 
pJus  several  shortwave  broadcast 
bands  Features:  •  8  33  MHz  455  kHz. 
&  50  kHz  IFs  •  Digital  readout  •  Notch 
filter  •  IF  shift  •  VanatDie  bandwtdth 
toning  •  Noise  blanker  ♦  Stepped  RF 
attenuator  •  25  kHz  calibrator  •  RIT 
switch  •  Modes  AM  CW,  USB,  LSB. 
RTTY  •  Transceive/separate  switch 

To  Be  Announced 


KENWOOD  TL-922 
linear  amplifier 

The  TL-922  features  ♦  160  thru  10 
meter  coverage  •  Uses  two  El  MAG  3- 
500Z  tubes  •  Grounded-grid  AB2 
>  Time  defay  fan  circuit  •  Drive  re- 
Quirements  80W  or  more  fof  (gil  output 
•  RF  input  power  2000W  PEP  on  SSB 
lOOOW  DC  on  CW,  RTTY  •  Power  re- 
quirements 120/220' 240  VAC.  50.60 
Hz  •  Thermal  protecled  transformer 

1100,00  list  price  Gall  for  quote 


KENWOOD  SM-220 
station  monitor  scope 

Features  •  Buill-m  two-tone  generator 
•  Monitors  SSB  waveforms  •  Useful  in 
ad|ustmgmic  gam  &  speech-processor 
compresston  level  &  monitoring  key 
clicks  on  CW  •  Provides  trapezoidal 
waveforms  for  testing  linearity  o1  linear 
amps  •  Observes  signals  transmitted 
from  1  e-150  MHz  •  Based  on  wide 
band  oscilloscope  (2  Hz  to  10  MHz) 

To  Be  Announced 


KENWOOD  AT-200 

antenna  tuner 

The  NEW  AT  i'OO  is  designed  for  your 
TS-82Q  or  TS-520  set tes  rtg  If  features 

•  Antenna  caupu?r  •  Tbru-tifie  RF  wail 
meter  •  SWR  meter  •  Antenna  switch 

•  Band  coverage  1  8  to  30  MHz  •  Watl 
meter  has  2  ranges  20W  and  200W  •  4 
outputs  2  coax^  1  wire  antenna  and  1 
dummy  load 

149,00   list  price  Cad  for  quole 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA,  orcall  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday, 


ViSA 


MAIL  Of^DERS   PQ  BOX  11347  BIRMINGHAM    AL  35202  •  STRE^ET  AOQRESSl    ?808  TTH  AVENUE  SOUTH  BIRMINGHAM    ALABAMA  35233 


May  We  Suggest^ 


Yaesu  -  Call  Toll  Free 


S^-->{*i.  ?*«< 


CTSai 


YAESU  FT-901  DM 
HF  transceiver 

Check     these      •Reject    tuning 

•  Variable    IF    band    width    tuning 

•  Audto  peak  frequency  tuning 

•  Dtgttal  LED  frequency  display 
w/ memory  for  TX  &  RX.  no  external 
VFO  required  for  split  frequency 
operation    •  Butft-in   Curtis   keyer 

•  Rugged  GE  6146S  final  tubes  •  160 
thru  10  meter  coverage  &  much  more" 

1299.00  list  price.  Call  for  quote. 


?tini 


»sv^** 


YAESU  FT-7 
HF  transceiver 

The  NEW  FT-7  features:  •  Frequency 
coverage  1 0  thru  80  meters  •  Sensitivi- 
ty 0.5  micro  volts  for  S/N  20  dB 
•  Emissmns  LSB,  USB.  CW  •  Input 
power:  20  watts  DC  •  Completely 
sohd'State.  smgte  knob  tune-up  *  Xtal 
calibrator  buiU-rn«  Semi-break-in  with 
sidetone*  Receiver  offset  tuning*  Ex- 
tremely compact  for  installation  under 
dashboard 

499.00  list  price  Call  for  quote 


■^  »   ■«   • 


YAESU  FT-227R 
"MEMORIZER" 

•  One  knob  channet  selection  using 
optical  sensrng  to  select  800  channels 

•  Memory  circuit  allows  instant  return 
to  any  frequency  selected  between 
144-148  MHz  •  4  digit  LED  frequency 
readout  •  Fully  synthesized  frequency 
control  •  Automatic  final  protection, 
PLL  "unlock  protection  Circuit  and 
busy  channel  indicator  •  Selectable  10 
watt  H\n  watt  LOW  output 

319.00  iist  price  Call  for  quote 


f     ^ 


YAESU 

FT-101E  transceiver 

FT-101E  is  completely  solid-state 
•  Coverage  160  thru  10  meters  •  Built- 
in  AC/DC  power  supplies  •  Buift-m  RF 
speech  processor  •  260  watts  PEP  on 


SSB.  180  watts  on  CW.  80  watts  on  AM 

•  Sol*d-state  VFO*  VOX*  Auto  break- 
in  CW  stdetone  •  WWV^ JJY  reception 

♦  Heater  switch. 

799.00  iist  price,  CatI  for  quote. 


r   ^^KM  Ph  ai»>*l 


• 


YAESU  FL-2100B 
linear  amplifier 

The  FL-2100B  has:  •  1200W  PEP  •  In- 
put on  80-10  meters  •  Easy  primary 
voltage  change  TT7  to  2S4  VAC  •  Dual 
meters  for  plate  current  &  voltage  •  Ad- 
justable SWR  meter*  Individualfy tun- 
ed  input  coils  on  each  band  •  Drive 
requirement:  30  to  100W. 

479.00  IJSt  price  Call  for  quote. 


YAESU  FRG-7  receiver 

r   ,    <w^t-   *^   ^,^.,,f^,^^^,f   ^vp-v.  ^Li^L*^  -  FRG-7  features   Covers  4  bands.  0  5  to 

•  Coverage  160  thru  10  meters  •  Built-  The  FL-2100B  has*  1200WPEP*  In-  29  9  MHz  *  SSB  (selectable  USB  or 

in  AC/DC  power  supplies  •  Buift-m  RF  put  on  80-10  meters  'Easy  primary  LSB).  AM,  AM  ANL.  CW  *  Exceptional 

speech  processor  *  260  watts  PEP  on  voltagechange  TT7  to  2S4  VAC  •  Dual  sensitivity   and    stability   from   the 

m*>ti3r<sfnrniatA^iirr*ifit  Aunitan*^*  A^-  Wadley  Loop  System   •  3-positlon 

selectable  RF  aiienuator  •  Auto  noise 
suppression  •  AC.  DC  or  mternal 
battery  power  supply. 

283*50  list  price.  Call  for  quote 


Rememben  you  can  Call  Toll  Free;  1-800-633-3410  in  the  U,S,A,  orcani-800-292-8668in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


ViSA 


MAIL  ORDERS   PO   BOX  11347  BIRMINGHAM   AL  35?02  •  STREET  ADDflESS   2808  7TH  AVENUE  SOUTH  BIRMiNGHAM   ALABAMA  35233 


May  We  Suggest.^ 
Drake  -  Call  Toll  Free^ 


800 


3410 


DRAKE  TR-7/DR7 
HF  transceiver 

NEW  TR-7  IS  solid-state,  continuous 
coverage  and  synthesized  TX  or  RX 
SSB.  CW  RTTY.  or  AM  independently 
Noise  blanker  Special  high  power 
solid-slate  PA-  rnternal  lest  fac^ftt^es  S- 
meter  RF  wattmeter,  VSWR  bridge, 
and  digital  freq  counlef  reads  to  150 
MHz  for  tests  RIT.  Power  250W  PEP 
input    Frequency    1  5  to  30  MHz 

1072-00  list  prtce  Gall  for  quote 


DRAKE  MN-4C 
matching  network 

New  MN'4C  features  160  thru  10 
meters  coverage  •  Matches  coax  FED. 
onQ  wire,  or  balanced  line  antennas 
With  optional  4  1  balun  [24  95) 
•  Handles  250  walls  continuous  RF 
output  •  Built-in  RF  watt  meter  VSWR 
bridge  •  Unique  low-pass  filter** 
design  provides  signiticant  harmonic 
reduction  to  fight  TVI 

165,00  list  pnce  Caltforquole 


DRAKE  MS^4 

matching  speaker 

The  MS-4  IS  designed  for  use  with  the 
Drake  R-4C  R-40.  R-4A.  &  R*4 
receivers    It  has  space  inside  for  the 


Drake  AC-4  power  supply*  TheS-ohm 
speaker  will  always  come  through  loud 
and  clear 

33*00  Call  lor  yours  today 


s  o  o 


DRAKE 
1525  EM 


ft  m^' 


microptione 

The  autO'patch  encoder  and 
microphone  are  a  single  unit,  fully 
wired  ar>d  ready  to  use  •  High  ac- 
curacy IC  lone  generator,  no  frequen- 
cy adjustments  •  High  reiiabiiily 
Digitran*  keyboard  •  Power  for  tone 
encoder  from  transceiver  via  mic  cable 
•  Encoder  audio  level  adjustable  tfom 
ImV  to  5fnV  with  rnternal  poten- 
tiometer •  Low  output  impedance  •  4- 
pin  plug 

49,95  Calt  for  yours  today. 


DRAKE  R-4C  receiver 

R-4C  has  same  coverage  as  the  T-4XC 
plus  any  500  KHz  range  beiween  1  5 
and   30   MHz  •  Also  use  for  MARS 
WWV,  CB,  Marine  &  Shortwave  recep 
lion  •  Linear  permeability-tuned  VFO 
•  3  AGC  release  hmes  •  Crystal  lattice 
(liter    in    hrst    IF    prevents    cross- 
modulation 

699.00  List  Price  Cati  for  quote 


DRAKE  T-4XC  transmitter 

•  Coverage  SO.  40.  20.  15m  &  2B  5  to 
29  0  MHz  of  10  meters  •  Covers  160 
meter  w  accessory  crystal  •  Two  8- 
pofe  crystal  lattice  filters  for  SSB  selec- 
tion •  Controlled  earner  modulation 
for  AM  •  Built-in  VOX  or  PTT  on  SSB  or 
AM    ♦  TX    AGC   prevents  tlat-loppmg 

•  RTTY  easy  adaption  AFSK  of  FSK 

699,00  L<st  price  Call  for  quote 


RefTiember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday, 


VfSA 


MAILORDERS   PC    BOX  n347  BIRMINGHAM   A  L  35202  •  STREET  ADDRESS   28Qfl  7TH  AVFNUE   SOUTH  BIRMINGHAM   ALABAMA  35233 


May  We  Suggest 


Icom 


Call  Toll  Free 


[»!»  *  A  €«4 


i  «  0 


ICOM  IC-211 
2m  transceiver 

Features    •  144  to  14S  MHz  coverage 

•  Modes  SSB  CW,  FM  •  LSI  syn- 
thesizer   PLL    *  4-dfgtt    LED   readout 

•  Puise-type  nojse  blanker  •  VOX.  an- 
tivox  •  Semi'break-in  CW  •  Built-in 
SWR  bridge  •  CW  monitof  and  more^ 

749,00  liSl  price  Callfor  quote 


ICOM  IC-701 
HF  transceiver 

The  NEW  IC-701  features  •Solid- 
state  •  RF  speech  processor  •  100  W 
contfnuous  on  all  bands.  al(  modes 
•  USB.  LSB.  CW.  CW-N,  RTTY  opera- 
tion •  Doubie  balanced  Schottky 
O*ode  Mixer  used  in  both  RX  TX  •  Dual 
built-jn  digiiai  VFO  •  Pnce  includes 
mic  &  power  supply 


ICOM  IC-22S  FM 
transceiver 


•  Frequency  range    146  to   148  MHz 

•  Present  any  15  KHz  channel  in  the 
frequency  synthesizer  by  diode  nratrut 
board  •  Output    10  W  HL   1   W  LOW 

•  Excel  lent  spurious  attenuatton  •  22 

Channels 


1495.00  l<st  pnce  Call  for  quote  299.00  lisl  pfice  Call  for  quote 


4«9& 


ICOM  IC-215  2m  FM 
transceiver 

•  2  meter  FM  •  3W  PEP  •  15  channers, 
12  by  selector.  3  by  function  switch 

•  Dual  power  level.  3W  HI  for  long 
d<stance,  0  5W  LOW  for  local  •  Dial 
illummalton  for  ntght  use  •  Power  pilo! 
lamp  •  Frequency  range  146  to  148 
MHz 

229.00  fist  price.  Call  for  quote 


ICOM  IC*245 
2m  transceiver 

The  IC-243  fealures,  •  LSI  synthesizer 
PLL  •  4-di0il  LED  readout  •  TX  &  RX 
frequencies  are  independently 
programable  on  any  separation 
•  Receiver  front -end  is  a  balance  of  low 
noise,  high-gam  MOS-FET  &  5  section 
filter  •  TX  output:  10W  PEP 

499,00  its!  prrce  Call  for  quote 


ICOM  IC-502 

6m  SSB,  CW  portable 

The  502  is  a  6  meter  SSB  and  CW 
portable  with  telescoping  antenna  & 
hand  mic  •  Frequency  coverage  50  to 
51  MHz»  Modulation  A3JandAl«  RF 
output  power  A3J,3walls  PHPand  A1. 
3  watts*  SensUivily  4  microvolts  for  20 
dB  quieting  •  Virtually  no  mtermod 

249.00  hst  price  Call  for  quote 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


V/SA 


MA*L  ORDERS   PO   BOX  11347  BIRMIf^GHAM    AL  35202  *  STREET  ADDRESS   2808  7JH  AVENUE   SOUTH  BIRMINGHAM    ALABAMA  35233 


^^^^I^^^^^^»^?^^^^^!T?^^^^? 


May  We  Suggest.^ 


Dentron  -  Call  Toll 

800 


DENTRON  MT-3000A 

antenna  tuner 

•  t60    thru     10    miMer    coverage 

•  Handles  a  full  3KW  PEP  •  Con- 
tinnuus  tuning  1.8-30  mc  •  BuOi-in 
dual  waU  meters  •  Built-m  50  ohm 
dy mmy  load  lor  proper  exciter  ad|iist- 
ment  •  Antenna  selecior  swilCh 
enables  you  lu  by- pass  the  tur\9f  direct 
or  select  the  dummy  load  or  5  othf>r 
antenna  systems 

349.50  Nst  pnce  Cau  v^i  ^i^uK 


>\i''^. 


V  Ji  1 1   II 
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DENTRON 

MT-2000A  antenna  tuner 

An  economical  tii!!  power  tuner 
designi^d  to  handU'*  v^rttiariy  any  type  ol 
antenna  Feriturf^s  •  ConlinLious  lun- 
mg  1  a  lo  30  MH/  •  Handlf;*s  a  f  uH  3  KW 
PEP  •  From  panel  coax  bypass 
swiK.timg   •  Buill'in    3'Core   balun 

•  f  r<mt     panel     grounding     switch 

•  SU^eK  sTyhfia  TfT  Tn,Ttch  orher  Dentron 
units 

199.50  ii^l  pfice  CaiMur  quole 


DENTRON  Jr.  Monitor 

CaK  It  what  you  will  anti*nna  tuner, 
transniajch  matchbox  or  matching 
iieiwofk  thr  Ji  Monrtor  has  it  all 
wrappi'd  up  m  one  neat   little  cabinet 

*  ConimyiHis  tuning     T  8  lo  30  MHz 

•  Forward  reading  relative  output 
power  meter  •  3(}n  wati  pDwi*f  capabrH- 
fy  •  Buiit-in  pn-Mpaulatod  balun 

79.50   Call  tof  yours  today 


DENTRON  160-10AT 
super  tuner 

Balanced  line,  coax  caoie  random  or 
long  wire  antennas  ^  160-?0AT  wiJI 
match  It  t60  thru  iu  rneiers  •  Con- 
linuotjs  tuning  ]  8-30  mc  •  3  inputs 
•  HandleH  500  watts  DC.  1000  watts 
PEP  •  Heavy  duty.  2-core  Balun  (3 
dia  K  3  Hi  •  Tapped  mdutior  »12  ga 
Mire 

129.50  list  price  Call  for  quote 


DENTRON 

MLA-2500  linear  amplifier 

Featur^-s  •  160  thru  10  meters  •?000 ' 
wailh  PEP  input  on  SSB  •  1000  watts 
DC  inpur  on  CW  RTTY  SSTV  •  Self 
COfUamed  contmuoust  duty  powe' 
supply  •  Covers  MARS  w  o  modifica- 
Iron  •  50  ohm  input  output  impedance 

799,50  list  prK.e  Call  for  quote 


**  ■  *«*n  nnijt 


DENTRON 
W-2  wattmeter 


Trie  W  i'  i€fls  you  r4fad  forward  and 
feflertecl  watts  at   ihe  same  hme 

•  Forward    watt    5(,ale    2000    or    2CK) 

•  Reflected  watt  scale  200wat!s*  Low 
msertiort  loss  •  Frequency  rangr^  t  8 
t.>  30  MH/  •  Ai;ci;racy  *  5%  •  two  50- 
i^39  conneclofs  •  Serisor  box  may  b*- 
eK  tended  4  feet 

89.55   Cat!  for  yours  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday, 


VfSA 


MAH  ORDEFIS    PQ    BOX  TVH?  BIRMINGHAM    AL  35^U.'   •   nTREE  T  AnDHt  SS    .'HUH  ,  T  H  A  vf  Nl  It     SUUlH  tilMMlN(.HAM    Al  AHAMA    *hcM  » 


May  We  Suggest 


Mosley  -  Call  Toll  Free 


MOSLEY  TA-33 
3-elenient  tri-band  beam 

Ttie  TA-33  has  10  1  dS  forwafd  gam 
iovet  isotropic  sourcei  •  Front-to- 
bac*(  ratro  20  dB  •  Power  rating  2  KW 
PEP  SSB  mput  •  Excephonat  broad- 
band —  gives  excellent  resulls  overfull 
ham  bandwidth  •  VSWR  at  Resonanct? 
1  5  1  or  better  •  Boorn  Jengih  14 
*  Longesi  element  28'  •  Wind  surface 
area  5  7  scj  ft 

206-50  J 'St  price  Call  for  quote 


MOSLEY  CL-33 

3-element  beam 

The  CL-33  has  10  1  dB  forwafd  gam 
(over  isotfopic  source)  •  Front-to- 
back  ratto  20  dB  •  Power  ratmg  2  KW 
PEP  SSB  input  •  V5WR  at  Resonance 
1  5  1  or  better  •  Boom  length  T8 
•  Longest  element  27  •  Wmd  surface 
area  6  sq  ft  •  Patented  Classic  Feed 
System 

232.50  1 1^1  P"ce  Call  tor  quote 


MOSLEY  TA-36 
6-e!ement  tri-band  beam 

Th*'  TA-36  features  10  1  dB  forwaj^d 
gam  tovensotroptc  source)  •  Front- !o- 
3ack  ratio  20  dB  •  Power  rating  2  KW 
PEP  SSB  inpul  •  VSWR  at  Resonance 
15  1  or  better  •  Boom  length  ^4 
•  Longust  element  29  •  Wmd  surface 
area  10  7  sq  ft   •  10.  15,  20  meters 

335,25  ^isT  price  Call  lor  quote 


MOSLEY  CL-36 
6-element  tri-band  beam 

The  CL-36  features  10  1  dB  forward 
gam  (over  isotropic  source)  •  Front-to- 
back  ratio  20  dB  •  Power  rating  2  KW 
PEP  SSB  input  •  VSWR  at  Resonance. 
1  5'1    or    better    •  Boom    length    24' 

•  Longest  element  29  9"  •  Wmd  sur- 
face area  10  7sq  ft  •  10,  15.  20  meters 

•  Patented  Classic  Feed  System 

310p65  iist  pr^ce  CaU  for  quote 


MOSLEY  CL-203 
3-element  20m  beam 

The  CL-203  bas  10  t  dB  forward  gam 
(over  isotropic  source)  •  Front-to- 
back  ratio  20  dB  •  Power  rating  2  KW 
PEP  SSB  input  •  VSWR  at  Resonance: 
1  5  1  or  better  •  Boom  length  24' 
•  Longest  element  37' 8  ■  •  Wind  sur- 
face area  6  8  sq   ft 

235^65  list  price  Calt  for  quoie 


MOSLEY  RV-4C 

vertical 

antenna 

The  RV-4C  self- 
supporting  vertical 
features  •  Power  rating 
2000  watts  PEP  SSB  input 

•  Feel  Point  Impedance 
52  ohms  •  VSWR  at 
Resonance  1  51  or  belter 

•  Height  22  *  IVIax  radral 
length  347"  •  Wind  sur- 
face area  2  049  sq    ft 

•  Covers  10  15  20  &  40 
meters 

63*35  Call  for  yours  today 


Remember,  you  can  Call  Tolt  Free:  1-800-633-3410  in  the  U.S.A  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday, 


I//S4 


MAIL  ORDERS   PQ   BOX  1134?  BIRMINGHAM    AL  35202  •  STREET  ADDRESS   2B0B  TTH  AVfNlJE   SOUTH  BIRVUMGhAM   AuABAMA  15233 


Rod  Halhn  WA7NEV 
Road  Runner  Ranch 
Box  73 
Tombstone  AZ  856S8 


RAMmed  By  Morrow 

ECONORAM  III  lauded 


II  wasn't  long  after  I  put 
my  ECONORAM  |]  (ER 
II)  memory  board  into  service 
that  I  decided  thai  8K  was 
just  not  enough  RAM.  I  was 
about  to  order  another  ER  It 
when    I  saw  the  ad   for  the 


ECONORAM  111  (ER  III). 
For  the  same  price  ($188)^ 
Thinker  Toys*  was  selling  an 
assembled  8K  dynamic  RAM 


■Tliinkef  Toys,  1201  10th  Street, 
Berkeley  C A  94710. 


board.  Since  I  had  not  had 
any  experience  with  dynamic 
memory    boards,    I    ordered 


one. 


Imagine  my  surprise  when 

I   r^erved  not  only  my  ER 
Itl^    but    also    a    check    for 


ECONORAM  III  8K  dynamk  memory  board.  4K  memory  chips  can  be  seen  in  the  upper  right 

corner  of  the  board.  Note  the  tack  of  heat  sinks  on  the  voltage  regulators.  The  low  current 
requirements  of  the  board  make  them  unnecessary.  Designed  by  George  /\^orrow. 


thirty-nine  dollars,  because 
the  price  had  been  reduced  to 
$149!  Thinker  Toys*  ad  states 
a  kit  price  of  $159,  which 
means  that  you  have  to  pay  a 
premium  of  ten  dollars  if  you 
wish  to  assemble  it  yourself. 
How's  that  for  a  switch?  If  it 
won*l  work  with  your  S-100 
computer,  a  complete  refund 
is  offered. 

In  comparing  it  to  the  ER 
II,  I  find  that  they  both  are 
configured  in  4K  blocks  that 
can  be  addressed  separately 
anyplace  in  memory,  ER  II 
has  a  software  and  hardware 
read-only  feature,  while  ER 
III  can  be  protected  only 
with  a  buill-in  switch.  The 
ER  111  has  on-board  refresh 
which  is  transparent  to  the 
CPU,  This  means  that  it  looks 
like  a  static  RAM  board,  as 
far  as  the  processor  is  con- 
cerned. 

Whereas  the  ER  II  comes 
with  a  four-page  instruction 
sheet,  the  ER  111  arrives  with 
a  twenty -six  page  manuah 
This  manual  has  sections  on 
theory,  operation,  memory 
diagnostic  tests  (in  both  hex 
and  octal )^  parts,  schematics, 
and  assembly  instructions. 
This  last  section  seems  super- 
fiuous-  I  can*t  quite  see  them 
selling  too  many  kits. 

Since  ER  III  arrives  com- 
pletely assembled,  all  that  is 
necessary  to  put  it  to  work  Is 
to  set  the  desired  addresses 
on  the  switches  and  make 
sure  that  the  read-write 
switch  is  placed  on  write.  A 
long  run  of  both  my  memory 
diagnostic  test  and  theirs 
failed  to  indicate  any  prob- 
lems, and  none  has  shown  up 
since. 

Three  advantages  of  dy- 
namic RAM,  as  opposed  to 
the  static  type,  are  higher  bit 
density,  lower  power  con- 
sumption, and  lower  cost  per 
bit  1  have  used  ER  II  and  ER 
III  interchangeably  and  have 
not  noticed  any  differences 
between  them.  Apparently, 
neither  has  my  processor. 

ECONORAM  II  and 
ECONORAM  111  offer  the 
memory  buyer  a  choice  of 
static  or  dynamic  RAM  and  a 
very  good  value  for  his 
money,  ■ 
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INDUSTRIAL 


;i 


WIRE -WRAPPING 

MODEL  BW928  TOOL 


I 


BATTERIES  NOT  INCLUDED 
BIT  &  SLEEVE  NOT  INCLUDED 


BATTERY  OPERATED 

(2)  Standard  "C  Ni  Cad  Batteries  (not  included) 

INTERCHANGEABLE  BITS  &  SLEEVES 

(not  included) 

REVERSIBLE  ROTATION 
For  unwrapping,  reverse  batteries 


BACKFORCE  OPTIONAL 

Model  BW926-BF   $52.95 

POSITIVE  INDEXING 
LIGHT  WEIGHT 

*LEXAN   '  Housing 

■LEXAN  "*  GENERAL  ELECTRIC 


OK  i\/IACHINE  &  TOOL  CORPORATION  . 

3455  Conner  St.,  Bronx,  N.Y.  10475  •  (21 2)  994-6600  •  TELEX  125091 


A048 

0100 

0100 

CE 

0200 

0103 

A6 

00 

0105 

81 

04 

0107 

26 

06 

0109 

7F 

A049 

01 OC 

7E 

E0E3 

010F 

BO 

E1D1 

0112 

08 

01 1 3 

20 

EE 

0200 

43 

45 

4C 

0205 

20 

0206 

49 

0207 

20 

020S 

41 

40 

020  A 

20 

020  B 

41 

020C 

20 

020D 

53 

57 

64 

0212 

20 

0213 

36 

38 

30 

0217 

20 

021 S 

43 

4F 

40 

0220 

21 

0221 

04 

4C        4F 


50        43 


30 


50        55        54        45 


52 


Fig,  h  Program  listing. 

The    big    moment    is   at     west     Technical     is     finally 
hand.   Your  5800-based     assembled.  You've  sprung  for 
microprocessor    from   South-     the  MP-68  computer  and  the 

Charles  K  Thomas  VJA^M^M 
7022  Blackhawk 
Filtsburgb  PA  15218 


Set  pfogram  counter 

LDX  message  pointer 

LDA  A      0,X 

CMP  A       EOT 

BNE 

CLR 

JMP      to  control 

JSR      OUTEEE 

I  NX 

BRA 

HELLO 

Space 

I 

Space 

AM 

Space 

A 

Space 

s\Arrpc 

Spacs 

6B00 

Space 

COMPUTER 

! 

EOT 


CT-64  terminal  with  munitor- 
You   are   all   set!   You   have 

convinced  yourself  you'll  be 


Six  Said  His  First  Word  Today! 


and  you  taught  him  how 


satisfied  with  machine  lan- 
guage for  a  long  time  or  at 
least  until  your  BASIC 
arrives, 

Weil,  surprise!  After 
running  diagnostic  programs 
through  the  memorv  ten 
different  ways,  it  still  hasn't 
done  or  said  anything.  Even 
tic-tac4oe  is  an  anticlimax 
when  it  takes  two  hours  to  be 
typed  in  by  hand. 

This  short  machine-lan- 
guage program  allows  you  to 
print  out  a  short  message  on 
your  monitor*  To  place  a 
message  in  the  computer,  you 
must  refer  to  the  ASCII  hexa- 
decimal chart  supplied  witii 
your  documentation  note- 
book. This  is  necessary  to 
translate  your  message  in 
English  into  the  ASCII  code, 
just  to  be  sure  that  you  get 
the  idea,  f  will  provide  you 
with  an  example.  The  pro- 
gram will  print  the  message, 
^' HELLO  I  AM  A  SWTPC 
6800  COMPUTER!"  The 
message  can  be  as  long  as  you 
wish  —  fust  be  sure  to  ter- 
mi n ate  it  with  04.  This  tells 
the  computer  the  message  is 
over. 

The  program  instructions 
are  found  in  memory  loca- 
tions 0100  through  0114, 
The  actual  message  is  found 
between  locations  0200  and 
022T 

Now  it  does  do  something! 
Now  you  have  just  be- 
gun , ,  .  ■ 


*G  HELLO  I  AM  A  SWTPC  6800  COMPUTERl 


Fig.  2  Sample  ruft. 
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INTERNATIONAL  DATA  SYSTEMS,  INC.       T.i.p»»n. 

400  Morth  Withlnglcm  Str«Nii.  Sutie  200,  fill*  CNurth.  Virgifiia  2^046  USMr         (703)  S3j&-T3^T3 
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mclNTERNATIONAL   DATA 
I UO SYSTEMS,  INC,  ©1976 

IVI  MORSE 

Ci^,.^^___        C0D£ 
_       ■■■1   TRAINER 
-p       ■■■§      KEYER 

K  KEY 

COMPUTER        OUTPUT     PHONES 


\.     4 


:k>a  tKOdmies.  Mofiy  <XHer 


MORSe  CODETIWN€B/ 
KEYEPP  The  MCTX  «  a  hgfd- 
*afej  srstmam  pacikage  whtch 

aflows  Vflur  compulfif  to  TEACH 
Morse  Cods,  key  your  Iran?- 
rrniler,  and  send  pfcstored 
messsgoj  Uses  "New  Codie 
M^tiod'  tof  hAot&e  iraiojng 
T^  MCTK  $  D[riicft%  *sdeasd 
trom  your  ctvrpJir  a^  (£  ateo 
tnechancsUy  solSTed  Fran 
youf  tfansmrtte*  BASIC  pro- 
gramii  am  fncfuded  wrUtfin  n 
Mrrs  BASIC  PTCQ  BASICS, 
and  Nann  Btaf  BASJC.  Kii  Price 
$29  00.  D&liv^  Is  irym  slock 

no 

-.---'-'•■=  Paymr-r' .v—  :ra'p'  sntcup^  proo^t-!   i.»n."*"  j**.^,™,-. 
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112 


wire  wrapping 

center 


ibr  quality  elecrtroaic  parts  and  toiils. 


DIP/IC    INSERTION    TOOL*i'H  PJN  STRAfGHTENER 


^TflAlGHTEN  ?\H% 


REUASE 


PICK   UP 


IHSERT 


14-16Pjn0kp  IC  Jn&erter 


INS- 1 4 16 


OiP/lC  EXTRACTOR  TOOL 

T}v  Ot'l  E^ractor  K  Ideally  %uifvi  tv  hobb^l  ^ 
tab  -guginttr   Featuririkg  ona  piece  spring  steel  con 
struct  ion  It  will  ttUMX  all  LSI  MSI  and  SS3  deviCH 
ot  from  8  tO  24'pini 


Extrador  Tool 


WIRE-WRAPPING  KIT 


Contains:  Hobby  Wrap  Tooi  WSU-30  M , 
Wire  Dispenser  WD-30'B.  (2>  14  DIP's. 
(2)  16  DIFs.  Hobby  Board  H-PCB-1, 
DIP/IC  Insertion  Tool  INS- 1416  and 
DIP/IC  Extractor  Tool  EXa 


WJrg-WrappinjjKtt      |WK4B  (Blu^ 


STRIP 


WRAP 


yNWRAP 


*\ 


MODIFIER 
WRAP 


HOBBY  WRAP 
TOOL 


Wire-wrapping,  stripping,  unwrapprng  tool  for 
AWG  30on.025  (0,63mm)  Square  Post. 


R^ular  Wrap 

WSIP30 

Modified  Wr»p 

WSU-30M 

NEW 


Modi^sw  eon 


A'. 


WIRE  WRAPPING  TOOL 

For  .025*  (0,63mm)  sq,  post 
"MODIFIED" wrap,  positive 
indexing,  anti-overwrapping 
device. 


Barter  V 


For  AWG  30 


^^^P^^^i^i 


For  AWG  26-28 


BW'&JO 


BW-2628 


ivrapping      \ 

.1  ^ 


wrn  1  Brr 

AND  HirVE 


Bit  for  AWG  ao 

BT3Q 

Bit  for  AWG  2&28 

BT'2628 

*USC"X"5lZr  NICAD  WTTthlES 
rNOTlNCLUDCDt 

ROLLS  OF  WIRE 

Wire  for  wire-wrapping  AWG  30 

C0.25mm)  KYNAR'  wire,  50  ft.  roll, 
silver  plated,  solid  conductor, 
easy  stripping, 


Mr  Avvr,  ai^e  W»re  50i!  Ron 

R30E0O5O 

-  AVVG  ^*-''c*  Wifp  Wft  RcJi 

R3DYO050 

mV,     ,".-  V,  ,vtre  50*1  flo* 

p»3r^woow 

30 Av.              -rSOtl  Hoii 

^      i»«J50 

WIRE  DISPENSER 

■  WithSOtt.  Rollof  AWG30 
KYNAR*  wire^wrapping  wire, 

■  Cuts  the  wire  to  length. 

■  Strips  1"  of  insulation, 

■  Refiilable  (For  refills,  see  above] 


Bi^ueWirc 


YellHjn  Wife 


WliitgWirg 


Red  Wire 


WC^^B 


>vD-30-Y 


WD-3jCKW 


W0-30R 


RIBBON  CABLE  ASSEMBLY 
SINGLE  ENDED 


Witti  14  Pin  Dtp  Plug 
24"^  Long  I609mfl>) 


SEI424 


With  IS  Pin  Ofp  Plug 
24"  Long  ^  609mm} 


S£16^24 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


With  14  Pin  Dip  Plug  -2^'  Long 


Withl4PJnDipPfaE-4'Lofig 


With  14  Pin  Dip  PJug  -8"  Lon^ 


With  16PirtDipP!ue 


Wtth  16  Pifi  Dtp  Plug  -4'  Long 


With  16  Pin  Dip  Plug  -ST  Long 


DE14  2 


DE  14-4 


DE  14  g 


D£  16-2 


D£  lfr4 


DE  le-s 


OK  MACHINE  &  TOOL  CORPORATION 

3455  CONNER  STREET.    BRONX,  N.  Y.  10475   U.S.A. 
PHONE  (212)  994-6600  TELEX  NO.  125091 
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Dav^UeD  W60VP 

8662  Dent  Dr. 

San  mego  CA  92119 

Dave  Waterman  K6MAR 

dS4  Oak  Le^  Ln, 
Alpine  CA  92001 


The  22S  Programmer 

Program 


diode  selection  in  BASIC 


Here's  a  sure  way  to 
make  a  hit  on  your 
local  two  meter  repeater.  All 
you  need  add  Is  a  visiting 
Icom  22S  owner  without  a 
diode  matrix  chart  or  a  new 
owner  anxious  to  program  his 
new  rice  box.  It  beats  trying 
to  read  the  small  print  on  the 
chart  found  In  your  instruc- 
tion manual.  Simply  load  this 
program  into  your  TRS-80 
microcomputer,  and,  as  fast 
as  the  frequencies  are 
entered,  the  exact  diode 
placement  for  the  matrix 
board  is  graphically  drawn  on 
the  screen. 

This  program  displays  a 
drawing  of  the  matrix  board 
just  as  it  ex!s5  in  the  IC-22S 
and  then  adds  the  diodes  to 
the  correct  slots  as  you  feed 
in  the  channel  numbers  and 
desired  frequencies.  It  incor- 
porates both  math  functions 
and  graphics  statements  along 
with  printed  user  instruct 
tions,  yet  only  occupies 
about  2800  bytes  of  memory. 

In  Table  1  is  a  list  of 
space-saving  "Radio  Shack 
shorthand*'  abbreviations 
used  in  this  program. 

Enough     error     messages 


F, 

=   FOR 

G. 

-   GOTO 

GOS. 

=  GOSUB 

IN, 

=   INPUT 

N. 

=    NEXT 

P. 

=   PRINT 

RET, 

=   RETURN 

S. 

=  SET/STEP 

T, 

-  THEN 

Table  I 

rr^ ^ 

have  been  inserted  to  keep 
you  out  of  most  jams  you're 
likely  to  create  as  a  result  of 
this  excitement  For  instance, 
the  program  will  not  accept  a 
request  for  more  than  22 
channels.  It  will  only  program 
frequencies  from  146,01  MHz 
to  147,99  MHz,  and  it  will 
not  accept  frequencies  which 
do  not  meet  the  15  kHz 
separation  required  by  the 
IG22S  synthesizer.  It  also 
witi  not  allow  you  to  program 
the  same  channel  twice 
during  the  same  run. 

Another  feature  of  this 
program  is  automatic  listing 
of  each  channel  number  on 
the  matrix  board  display 
when  you  request  program- 
ming of  ail  22  channels  at  one 
sitting.  (You  mi^tas  well  let 
your  computer  handle  this 
menial  task)  If  you  choose  to 
program  fewer  than  22 
channels,  then  you  are 
allowed  to  select  the  channel 
numbers  at  random.  It  will 
also  display  the  frequency  to 
the  right  of  each  channel  row 
so  you  can  refer  back  to  a 
previously  programmed 
channel. 

The  matrix  board  is  split 
into  two  sections  by  the  pro- 
gram. The  first  section  (Fig. 
1)  shows  the  first  13  channels 
(about  all  you  would  want  to 
program  anyway),  and  the 
second  section  (Fig,  2)  shows 
the  remaining  9  channels. 
Don't  worry  about  having  to 
look  through  each  of  the  first 
13  channels  to  get  to  the  last 


section;  if  you  ask  to  program 
a  channel  between  14  and  22, 
it  skips  right  into  that  sec* 
tion. 

For  the  Computer  Shrink 

Analyzing  the  program, 
you  can  see  that  instructions 
have  been  compacted  to  con- 
serve memory. 

Lines  30  through  70 
establish  the  number  of  chan- 
nels to  be  programmed  and 
verify     that     the     number 

selected  is  compatible  with 
the  I&22S  capability.  If  all 
22  channels  are  selected  in 
one  shot,  line  50  jumps  ahead 
to  line  100  to  eliminate  non- 
pertinent  instructions. 

Line  150  initializes  the 
values  of  |  and  U  for  later 
use.  The  FOR-NEXT  loop  at 
line  160  is  the  be^nning  of 
each  successive  programming 
run  and  only  allows  as  many 
channels  to  be  run  as  you 
initially  entered  as  the  chan- 
nel number  "P".  !f  the  con- 
dition at  line  170  is  not  met 
(22  channels  were  requested 
to  be  programmed),  then 
lines  1 80  and  1 90  take  on  the 
task  of  numbering  each  charv 
nel  for  you. 

Line  200  is  the  error 
message  which  is  called  up 
when  one  of  the  conditions 
of  line  223  is  met  The  FOR- 
NEXT  loop  in  line  210  pro- 
vides about  6  seconds  delay 
to  view  this  message. 

Lines  220  and  223  estab- 
lish the  next  channel  number 


to  be  programmed.  Line  225 
checks  to  see  if  the  channel 
you  selected  has  already  been 
programmed. 

The  A(1)   to  A (22)   vari- 
ables were  initialized  to  zero 
back  in  line  52  (more  about 
this  later).  If  the  condition  of 
line  225  is  not  met,  then  line    , 
226  prints  the  error  message,    i 
and   lines  227  through   229    ^ 
allow  you  to  select  the  next 
course   of  action.    Line   229 
erases  the  first  part  of  the  line 
which  was  printed  by  lines 
226    and    227    before   ^ain 
writing    the    instructions   at 
line  220. 

Line  230  is  an  error 
message  called  up  when  one 
of  the  conditions  of  tine  260 
is  met  Line  240  is  another 
FOR-NEXT  delay  loop  fol- 
lowed by  J  =  )-1  which  allows 
the  same  channel  number  to 
be  displayed  on  the  rerun* 
Line  250  establishes  the  next 
frequency  to  be  programmed, 
which  is  checked  by  line  260, 

Line  263  calls  up  the  sub- 
routine at  500  which  checks 
the  frequency  selected  to  see 
if  it  is  an  increment  of  15 
kHz.  If  the  frequency  does 
not  meet  this  requirement,  an 
error  message  is  displayed  by 
line  510  and  variable  X  is 
initialized  to  the  value  of  1.  If 
line  263  finds  X  to  be  the 
value  of  1  (it  would  normally 
be  at  the  value  of  3000  where 
it  was  last  set  by  line  240), 
then  ihe  program  ag^in  jumps 
back  to  line  240. 

As  the  remark  in  line  265 
states,  lines  270  and  280  are 
used  to  determine  if  the  first 
section  of  the  board,  con- 
taining channels  1  through 
13,  is  to  be  displayed,  or  the 
second  section,  containing 
channels  14  through  22.  Line 
290  checks  to  see  if  the  re- 
quired section  of  board  has 
already  been  printed.  If  the 
correct  section  has  not  been 
displayed  (condition  of  line 
290  has  not  been  met),  then 
line  300  will  call  up  the  sub- 
routine at  600  to  print  iL 

Lines  310  through  460  use 
the  formula  found  inside  of 
the  IC-22S  case.  When  any  of 
the  conditions  are  met  to 
cause  a  diode  to  be  placed  on 
the   board,    a  value  for  the 


m 


114 


variable  H  is  established 
which  is  used  in  the  subrou- 
tine at  700  to  print  the  diode 
at  x*coordinate.  In  other 
words,  **H"  puts  the  diode  in 
the  correct  column. 

Line  470  is  used  to  print 
the  frequency  in  units  of 
ones,  tenths,  hundredths,  and 
thousandths  of  MHz,  Line 
470  protects  against  false 
answers  showing  up  due  to 
the  subtraction  process.  You 
will  find  this  procedure  used 


throughout    the   program  to 
keep  it  error  free. 

The  value  of  variable  W  in 
line  470  is  taken  from  line 
730,  which  esublishes  the 
correct  row  to  print  the 
diode.  Line  475  completes 
the  FOR- NEXT  loop  initiated 
at  line  160.  When  this  FOR- 
NEXT  loop  has  been  com- 
pleted, lines  480  through  490 
allow  the  option  of  returning 
to  line  20  and  starting  over  or 
fumping  ahead  to  a  "locking 


loop"  in  line  999  to  freeze 
the  now  completed  diode 
display. 

Conclusion 

This  program  makes  your 
TRS80  computer  an  even 
more  useful  companion  in  the 
ham  shack.  Not  only  will  you 
use  it  for  the  initial  program- 
ming of  your  IC-22S,  but  also 
for  changing  existing  chan- 
nels. No  longer  will  you  have 
to  search  through  the  diode 


matrix  chart  to  see  if  a  fre- 
quency is  IC-22S  compatible 
or  if  it  uses  up  your  last 
remaining  diodes. 

Another  advantage  of 
using  this  program  is  its 
ability  to  display  the  diode 
matrix  board  with  the  diodes 
in  place,  before  you  actually 
solder  them  in.  It's  far  easier 
to  change  diodes  on  the  com- 
puter display  than  on  the 
matrix  board.  ■ 


Fig,  h  Program  Ifsting* 


10  REM    IC-2SS    FRDGHAMMED    BY    D.J.     WATERMAN    K6MAR    9/ZZ/77 

15  HEW-CQPyRlGMT     (CI     1^77    e¥    O.A,     LIEN.     AIJL    RIGHTS    ^eSERVeO 

20  ClL$iP.TAg.(  1*  J  1  "    •*     IC--2  2S    MATflfX    Pl^Df^RAHHER     ••" 

30  P»  lf»,  tlH*  **  HOW    MMHY    CHANNELS    DO    rO(J    IflEH    TO    P»0<*RAW"    (P 

5S  F.N'lTO22tA(N>^0iN.M 

5s  G.ao 


*0  P-|P."  USE  CHANNEL  NUMBERS  I  THRU  ZZ    ONLY 


11 


65    F,X=lT01000iN.K 

70    <i.30 

BO    CUSjP."   TVPE^ThE    channel    NUNBEfl    TO    OE    PflDGflAMMEO,  " 

90    P.  "AND    THEN    THE    F«EQuE»C¥    ¥OU    WANT    AT    THAT    CHANNEL.."    iG^llO 

100    CLSiP-"   TTPe    THE    FPE^UEHCT    TOU    WANT    AT    THE    t^ISTEE}   CHANNEL.*^ 

110    P^tP."  HQTE,     ,     VCKI    m/5T    ALlfAVS    TYPE    TfC    LOWEST    F^EQVEWtY  *' 

120    P.  *'  DP     THE    DUPLEX    PtklR^     VHETHCR     IT    IS    A    NORHAL" 

130     tN.*'OR    REVERSE     SPLIT.     PRESS    ENtEfil    VMEN    READT*'    |  Al 

130    CLStJ  =  CnU-0 

1*0    F\S^lTOP 

170     IF    P052    T.52fl 

180    J»J+ltC=J 

140    P,At<9>l"   CHANNEL**    |Ji(i.250 

iOQ    P.ATi9lt**   THE    IC-22S    OHlV    HAS    2Z    CHAHnEl1;«TR¥    AGAtH,  " 

tin    F.X  =  |T{3    SOOOrfi.X 

220    P- AT  CIS  I  I*'       "    iP,ATt9>s  "  CHANNEL    •"    ; 

£19    IH.Ciir    f  C<l|'i'(C>22»T,Z00 

225    IF    A(CJ=OT*250 

22  6    P.AT([>>|"   CHAN*'    ?  C  i  *'   OCCUPIED.'*    i 

227    P.^erTHEH    l-START    OVER    OR    J-SELECT    A    NEW    CHAM"    j 
22i     JN*N* IFH=IT,20 


Si 9    P*ATtOJs*' 


*f 


; :G. 22D 


230    P*ATf9H"US£    A   FREQIJENCV    D€Tli£EN    14fi,0|    AMO    147.0$    HHl. 
2A0    F.XclTD    BdOOipi^X^ J3j-It£-1T11 
2S0    P.ATI3A)f  "  FUEOUENCV     "    jilN.F 
2«0     lFCF<l*fi,Ol J+(F>J*7.9ff JT.^30 
203    GOS.SOOi IFX'l 1.240 

269  REM    T-l    PRINTS    BOARD    WITH    CM    1-13^T=2    PRINTS    CH     lU-^Z 

270  AtCJ-C(IF    CC14     T . T- 1 
210    ir   013    T*T=2 

290    IF    T=u    T,3I0 

300    &DS.600 

305    ^EH    THIS    SECTION    OET^aMlNES    OICOE    PLACEMeK? 

310    Q-|F-144.39)/«0t5i IF    G<12aT.330 


II 


320  HaOllSaS.7aOlG=lNT(G-126-l- .  1  1 

330  IF    G<6Ar.350 

340  H^14  iG0S.T0{}iGnlNT<G-6A  +  ^  L) 

350  IF    <i<32T.37D 

360  H=2«iGOS.700iG-IHT(G-324-.l  I 

370    IF    506T.390 

380    H=A2tGDS,700iG=INT«G-16-i>.ll 

390  IF  G<QT.4ia 

+00  H^Sei^OS. 700tG^lNT<0-B+, 1  J 

+  1CJ  IF  G<4T.430 

420  H=7DjGOS, 700iGstNT<G-++. 1 ) 

430  IF  G<2T.A50 

A 40  Hs|4  rGQS*T00t<i=INT(G-2+.l  } 

4S0  IF  G<IT.4TI) 

4169  H*«iiGaS-7  0O 

*T0  M^IN.T<  (F-IAO)*  1000+4  >/l  OOOtP,  ATC«*»  t  ¥-1  J/3+561  >  Jf 

475  N,S 

400  P.AT(9«1  M  "  0-0  YOU  WANT  TO  PROGRAM  ADDITIONAL  CHANNELS''  f 

483  P.  •♦  (  YES/NO  1  '*  I 

490  Y-1  iht-2i  IN.XiON  X  G.tt>,999 

SQQ    X»Fy,OlS»V=INT<X+,  S)  i  A«f  9(-V  )  *  1  00+ .  1  i  ¥■  IMTfX  1 1  IF¥*OT*  H£T, 

510  P.ATf  Op  |F|  "  fS  AN  INVALID  FREOUCNCV."  iX  =  liRET4. 

«00  REM  THIS  SUeRQUTINE  PRINTS  MATRIX  8DARO 

605  [F  T*1T.620 

£iO  A«£»t¥«l4tG.fi3a 

620  AAl4i¥*l 

630  U»TiP.Vt 

640  F,J«»4T047  S  .  7  i  P*  TAB  (  X  3  i  "  *  ."  |iN,X 

550  P.TA0t53)i**  ,   ."  ir-¥+liIFY=A  T.670 

66  0  G.630 

670  P,TAel4|]"  D7"  iTAO(  I  fl  |  **  Oft*'  iTAetl*Jl  "  OS"  lTA0t25>("  04  "  | 

600  P,TABI32J  f  "  03**  »  TAB  t  39  1 1  **  D2  "  i  TAB*  46  >  i  "  Dl  "  iTAB(  53  J  i  "  DO** 

fiS2  IF  T«t  T>69a 

6eS  P*  tP* iP. iP. 

69S  »EM  THta  SUBRtiUTENE  PAINTS  DtQDES  [  r^  GRAPHICS  MDp£ 

70&  IF  T-l  T.730 

TIO  IF  e<l*  T.730 

7E0  CsC-13 

730  li*l+C*3 

735  F^Xiii  +  HTDj3^HiS.  (X^lii  iN,X 

r*o  »eT» 


999    G,99$ 
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Gordon  W.  Fletmnmg  WA6VIY 
13490  Sim^aw  Avenue 
Sylmar  CA  91S42 


The  Occult  Computer 

test  for  ESP  with  a  micro 


AS  you  can  see  from  the 
absence  of  schematics 
or  block  diagrams,  this  is  not 
a  construction  article.  Many 
articles  have  appeared  in  hob- 
byist and  professional  comr 
purer  magazines  regarding  in- 
terfacing to  and  from  micro* 
computers.  You  can  find  data 
about  communicating  with  a 
keyboard,  a  printer,  a  cassette 
recorder^  and  many  other  de^ 
vices  including  your  TV. 

A  big  difference  with  the 
interface  described  here  is 
that  no  additional  hardware 
will  need  to  be  built.  The 
interface  is  bidirectional,  us- 
ing the  same  "terminal"  for 
input  and  output,  and  you 
already  have  the  terminal 
The  data  transfer  rate  is  in- 
stantaneous. 

The  terminal  is  the  most 
compiicated  data-processing 
device   in   existence  —  your 


LIST 


t0    HEM   PROGRAM    TO    EVALUATE    ESP 
IS    R£r4    k^RITTEN    BY    G.W.rLEMMmC 

2  0    REM    re    MAY    1917 
J!5    CLEAR    160 

3d    DIH   0£<35nC»C25] 

AVi    Z301TE0 

SO   PRINT'*         TH[S    PROGRAM    [S   USED    TO    EVALUATE    THE    POSStBlLITY" 

5  5    PR  INT'*  OF    ESP    <    EXTRA-SENSORY    PERCEPT  I OM    )     IN    AN" 

6  0    PRINT" INDIVIDUAL-    THE     TEST    IS    PATTEfiNED    AFTER    TESTS" 
6  5   PRINT"BEINQ    RUN    IN    PARAPSyCHQLOGr   LABORATORIES*" 

70    PRINT 

60    1NPLJT**NAME    OF    PERSON    DOING    TE5T*'|NS 

9  0   PRINT'*D0   YOU    UfANT    TO   GUE3S    BEFORE    OR   AFTER    THE" 

95    INPUT"COMPUTER    SETS-UP     THE    DECK    f BEFORE    OR   AFTER)" J AS 

t  10    IF    LEFrifA*,i>-"A"    THEN   GOSUB    500 

1  t3  PRINT 

t  S0  PRtNT'*rOUR   GUESSES    <•    *    b    *    #ji" 

125   PRII4T"       •**.1..«.I...  .t>.*.I«.*.  I'* 

I  3fl    INPUT   as 

I  35    QOTO    M0e 

im    IF    LEFTlCAt,  n**"A**    TH£N   GOSUB   508 

20fl   REM   COMPARISON    ROUTINE 

210   N*0 

220   FOR    i«l    TO   25 

^M  IF  MtD»cGi#i»i  >=e»sci)  riCN  n«n*] 

Zm  NEXT    I 

3#0    REM    OUTPUT   RESULTS 

310    PRINT tPRlNT^RESULTSt" 

3  20    PRINT"*MY    DECKS  "j 
^330    rem    t-l    TO   25 

3  40   RRlNTDtcni 
350   NEXT    I 

360  PRINT 

370  PR  INT" YOUR   fiUESS:'**Gl 

375  aOSUB    999 

380  PRINT^YOU    KAD"*JNl  "CORRECT*    WK1C«    IS"  *  N/25*l  001**1. •• 

400  I»Z*N^T"T+| 

450  1NPUT-*AN0THER    TRY    tY   OR   NJ*')Tt 

460  IF    LEFT*as#l  »""¥■'    THEN    110 

465  PftlNTlPRlNT 

470  PRINT**THE    RESULTS   FOR   ALL    OF    THE    TRIES   FOR 

475  PRINT**ARE    *^J  ir'CORRECT    OUT    OF"  J  T»SSl'*CARDS. 

4  80  PRINT'*TH1S    IS   AN    AWERAGE    OF^'J  Z/T/25*  I  S»l"S - 
^85  PR  INT"REMEWBER|  CHANCE    WOULD    BE    20*.'* 

4B6  PRINT*'TRY    AGAIN    SONE    Tll^E " 

487  PRINTiPRINTiPRINt 

4  90  END 

5  00  REH    ROUTINE    TO   CREATE   A    25    CARD 
5  10  REH   FIRST   FILL    OECK    WITH  LETTER 
5  15  FOR     I- 1    TO   2S 
5  20  0S<  I  »>'*A** 


I* 


INS 


** 


i| 


DECK 
A*S 


5  25 
5  30 

5  35 
540 
5  50 

5  60 
570 

&00 

6  10 
6  20 
6  30 
6  40 

6  50 

7  00 
7  [0 
7  20 
7  30 
7  40 

7  50 

8  00 

8ie 

8  20 
8  30 
8  40 
8  50 
9»« 
910 
9St 
930 

9m 


999 

1  000 
I  001 

1002 

1005 
I  010 

1  020 
t  030 

1040 

1  050 

1  060 
I  070 
1080 
1  100 
1110 
I  IS0 
J  130 
I  150 
I  155 
1  IS0 
]  185 
1  190 
OK 


NEKT  1 

REM  PLACE  5  w^S  AT  RAND0*4  IN  DECK 

FOR  »=l  to  5 

R=iNTr25*RMDf8>1*I 

IF    0SCft3<»'*A^'    THEN    540 

DS(R)  ='*•" 

NEXT    0 

REM   PLACE    5    **S    AT    RANDOH    IN    DECK 

FOR   0=1    TO   5 

R=INTC2S*ftNDC81 1*1 

IF    DSCR)'<3-*'A"    THEN    6^0 

D${R>="+" 

NEXT    a 

REN  PLACE  5  *'S  AT  RANDOM  IN  DECK 

FOR  0=  ITOS 

RaINTcS5*RNDca} y*^ 

IF  D£tR]4»^"A'*  THEN  7S0 

DS<R>«**=*' 

NEXT  0 

REM  PLACE  5  i'S  AT  RAP^DOM  ir4  DECK 

FOR  Q^    1T05 

R ± I NT  C 25 'RND t  S  i  > *  1 

IF  DS<R>**"A*'  THEN  820 

NEXT  Q 

HEM  FILL  REPMtNtNG  CARDS  AS  «'S 

FOR  0=^1  TO  25 

IF  DlCOJa^A"*  THEM  D£<0}s''#" 

NEXT  Q 

REM  RETURN  TO  PROGRAM  WITH  25  CARD  DECK 

RETURN 

REM   ROUTINE   FOR   ADO I NO    *    TO   MARK    CORRECT   MATCHES 

FOR    r=l    TO  25 

CSC1>='*    " 

f#EXT    I 

FOR    1  =  1     TO   25 

IF    OStI)=MtDStGt*J*  I  >    THEN    CStl3*"t** 

NEXT    I 

PRiNT"RlGMT« *•*••"! 

FOR   1=1   TO  as 

PRINTCSI  ni 

NEXT    I 

PRINT 

RETURN 

REM    ERROR    ROUTINE    FOR    INPUT 

IF    LENCG5)<SS    THEN     1150 

IF    LENfG55s^25    THEN    1180 

GOTO    14^ 

PRINT'*Y0U    DID    NOT    ENTER    ENOUGH    CHARACTERS- ••  TRY    AGAIN 

GOTO    120 

PRINT-'YOU    PUT    IN    TOO   MANY    CHARACTERS-    ONLY  THE   FIRST" 

PRINT"25    WILL    COUNT 

GOTO    140 


*i 


M 


Fig,  h  Program  listing. 
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mind  People  have  dreamed 
for  years  of  menial  telepathy, 
reading  someone*s  mind. 
Many     have     tried    psycho- 

kinesis,  controlling  an  object 
with  the  mind.  (Haven't  you 
tried  to  make  a  pair  of  dice 
come  up  with  your  number?) 

In  addition  to  ihose  of  us 
who  are  casually  interested  or 
amazed  by  such  actions, 
many  learned  people  have 
spent  years  scientifically  in- 
ve$tig4ting  the  phenomena. 
Foremost  among  these  people 
h  Dr*  J.  B.  Rhine,  who 
headed  the  parapsychology 
lab  at  Duke  University  for 
years*  A  check  at  your  local 
public  library  should  produce 
several  of  his  books  which  are 
written  for  the  layman. 

These  investigators  have 
test  data  that  show  statis- 
tically that  mental  telepathy 
does  exist  But,  when  it 
comes  to  suggesting  why  and 
hgw,  your  opinion  is  as  valid 
as  Iheir  ideas. 

One  laboratory  test  con- 
sists of  trying  to  write  down 
the  correct  order  of  cards  in  a 
we!  I -shuffled  deck*  The  cards 
are  not  the  normal  playing 
type,  but  consist  of  a  deck  of 
five  each  of  five  different 
symbols*  Thus,  a  25-card 
deck  is  used  for  testing.  The 
law  of  averages  says  that  a 
person  should  get  five  of  the 
25  cards  correct. 

The  program  described 
here  will  enable  you  to  gather 
test  data  and  form  your  own 
opinion  about  ESP  (extrasen- 
sory perception).  Run  the 
test  on  yourself,  your  rela- 
tives, and  friends.  You  will 
soon  find  that  some  people 


get  consistendy  good  results, 
and  some  people  get  consis- 

tently   nominal    results.    (Tm 

one  of  the  nominal  types.) 

This  program  simulates  the 
random  shuffling  of  the  labo- 
ratory-type deck  of  cards. 
Some  of  the  safeguards 
needed  in  the  lab  are  not 
required.  How  can  you  visual- 
ly peek  at  a  memory  word? 
There  is  no  requirement  for  a 
person  to  look  at  the  cards 
and  mentally  send  the  infor- 
mation to  you.  By  the  way, 
some  people  are  good  send- 
ers, and  some  people  are  good 
receivers.  Check  each  person 
both  ways. 

Now  let's  look  at  the  pro- 
gram. The  REM  statements 
should  expLiin  the  opera- 
tions, but  the  impact  of  some 
of  the  decisions  on  the  test  is 
not  apparent.  If  you  choose 
to  have  the  computer  set  up 
the  deck  first,  then  the  test  is 
a  test  for  telepathy  —  thai  is, 
you  are  trying  to  read  the 
memory  contents. 

However,  if  you  choose  to 
go  first,  the  test  becomes  one 
for  psychokinesis  —  that  is, 
you  are  trying  to  control  the 
contents  of  the  computer 
deck  tn  the  memory,  not  read 
it. 

Program  lines  500  through 
950  create  the  computer  deck 
by  randomly  placing  the  five 
cards  of  each  symbol  The 
symbols  were  chosen  to  be  as 
different  as  possible  and  to  all 
be  typed  with  the  shift  key 
pressed  to  make  it  simpler  for 
persons  not  familiar  with  the 
keyboard. 

You  might  want  to  experi- 
ment  with  a  different  set  of 


ptiJN 

THIS   PHOGHAH    tS    USED    TO   EVALUATE    THE   FOSSIBItrTV 
OF    ESP     f    £xrR<*-SENSO«tY    PERCEPT  low     >     IN    AN 
INDfVlOUAL*     TH£    TEST     IS   PArTERVED-  AFTER    TESTS 
BEING    NUM    IH    PAKAfSrCHOLOGY    LABORATORIES* 

MANE    or    PEHSON    OOIWG    TEST?   LLOYD 

0  0    YOU    WANT    TO    GUESS    BEFORE    OH    AFTER    THE 

COl^PUTER    SETS-UP    THE    DECK    (BEFORE    OR    AFTER  J?    BEFORE 

YOUR   iiUESSES    C*    +    -    S    #>i 
,  .  *  .  I  ,  >  .  .  L  .  .  .  ,  I  .  ,  .  ,  I  .  .  .  ,  I 

RESULTS t 

nv    DECM  t  K+ii*#$*  +  if +=  =  is*  +  £#«»if|  +  * 

YOUR    GUESS ;-=*+••!*•** **=**#• *■***«• 
ft  IQHT  •••.,.  t  T  t  t 

YOU    HAD    *    CORRECT*    WHICH    IS    16    *• 
AfiOTHER    THY    lY    OR   HI  7    t 

YOUn   GUESSES    («    *    s    i    f): 


m    I    fi    B    ■    «    1 


|4^<>I>^->I 


-TRY    AGAEN 


YOU    DID    r^DT    ENTER    ENOUGH    CHARACTERS. 
YOUR   GUESSES    C«    *    =    S    «)e 

■  «•■!*«   •*   |«ii'Pa   !«•■«   !«*■   *I 

RESULTS  J 

MY    DECKi  fS  =  #£=  =  **f=(f  +  £=f +  ***■«£  +  « 

YOUR    GUESS  J  =  =  *  +  *• S5i*  +  #  =  *  =  +  Si#S»s#** 

R IGNT< • • • • «  *  T 

YOU    HAD    a    CORRECT*    liHICH    IS   B   t* 
ANOTHER    TRY    CY    OR    Nit    Y 

YOUR   GUESSES    {•    *    -    S    J>j 

RESULTS! 

PY   DECKt  =+*-»f=s=  ««  =  s«*#++«fSS  =  «  +  # 

Y  CUR   GOESSs==**S**#*»=**S=#**»i*#+#S 

RIGHT<>****t       t  fit  f 

YOU    mo    6    CORRECTf    WHICH    IS   2-*    t. 
ANOTHER    TRY    tY    OR   N)7    N 


THE    RESULTS    FOR   ALL    OF    THE    TRJES    FOR    LLOYD 
ARE       12    CORRECT    OUT    OF    75    CARDS* 
THIS    IS   AN    AVERAGE    OT     16    t* 
REKEliQER,  CHANCE    HQULD    BE    20S. 
TRY    AGAIN    SQHE    TIME^  . 


Fig.  2  Sample  run. 


symbols.  You  may  find  that 
you  can  "read"  some  symbols 
better  than  others.  Keep  a 
record  to  see  if  you  are  better 
able  to  **read"  a  particular 
symboL 

Program  lines  999  through 
1080  were  added  after  run- 
ning the  main  program  a  few 
times.  Line  375  was  added  to 
access  this  routine.  You 
might  want  to  add  a  subrou- 
tine to  keep  a  running  total 
oF    the    number   correct    for 


each  of  the  symbols.  You 
could  modify  the  program  to 
allow  the  pcrs<:jn  being  tested 
to  select  his  own  five  sym- 
bols. 

You  can  either  treat  the 
program  as  a  game  or  a  re- 
search tool.  You  may  start 
running  the  program  as  a 
game,  but  when  results  tend 
to  be  much  better  than  aver- 
age, you  will  begin  to  ques- 
tion what  is  happening. 

Above  all,  have  fun,  ■ 


»KrLVfc''a^>l 


There's  a  new,  eighth  OSCAR  satellite  in  orbits  and  the  AMSAT  teann  helped  put  it  therel 

||Your  help  is  needed  for  future  satellites.  |oin  AMSAT  and  support  the  new»  ad- 
vanced Phase  II  series  of  OSCARs.  engineered  to  provide  connmunications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $100  membership  dues  to  AMSAT,  P.O.  Box  27,  Washington.  D.C. 
20044.  Life  membership  is  available  For  a  tax-deductible  donation  of  $  1 00 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 


we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring, yVof^ 

For  a  tax-deductible  contribution  of  $1,000  or  more,  we'll         Xj^   jJ^ 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit      ^   '^      ^ 
aboard  the  Phase  111  spacecraft  for  posterity,  and  weMl  sen 
you  a  replica  honoring  your  contribution. 

^^C^  Dues  and  contributions  may  be  charged  to  VISA  or 
^'Master  Charge.  Phone  us  at  (202)  488-8649. 
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Victor  R,  Fdcke 

325  R^mapo  Valley  Hoad 

Mahwah  NJ  07450 


A  Baudot  Program 
For  Your  Micro 


simulated  Vegas  visit 


Anyone  who  has  ever 
been  to  Las  Vegas  is 
familiar  with  one  of  the  most 
fiendish  machines  known  to 
the  mind  of  man.  This  ubiqui- 
tous device,  designed  to  sepa* 
rate  the  victim  from  his 
change,  is  the  slot  machine, 
alias  the  "one-armed  bandit." 
The  slot  machine  is  every- 
where —  casinos,  motels, 
banks*  restaurants,  even 
(rumor  has  it)  pay  toilets. 
They  are  designed  to  accept 

Fig,  h  Program  listing. 


coins  of  ail  denominations 
except  pennies. 

Since  casino  gambling  has 
been  approved  by  the  New 
jersey  legislature,  it  wift  no 
longer  be  necessary  for  us 
east  coast  people  to  travel  to 
Las  Vegas  to  dispose  of  our 
spare  cash. 

Howeverj  with  this  pro- 
gram, it  is  possible  to  enjoy 
the  thrill  of  victory  and  the 
agony  of  defeat  at  the  hands 
of  an  inanimate  object  with- 


out the  normally  attendant 
cash  flow  problems.  The 
money  saved  by  using  this 
program  could  easily  pay  for 
another  peripheral  for  your 
computer. 

I  got  the  idea  for  this 
program  when  I  was  browsing 
through  a  paperback  book 
entitled  Gambler's  Digest, 
The  Wang  2200  minicom* 
puter  which  I  have  been  using 
had  several  gambling  game 
programs  on  a  diskette,   but 


the  one  for  the  slot  machine 
had  some  kind  of  bug  in  it 
which  made  it  inaccessible  (at 
least  to  me)  on  the  floppy,  I 
had  been  toying  with  the  idea 
(no  pun  intended)  of  pro- 
gramming the  Wang  to 
simulate  a  slot  machine,  but  t 
wanted  it  to  be  realistic.  I 
needed  a  list  of  relative 
probabilities  for  cherry^ 
orange,  bell,  etc.,  and  the 
normal  payoffs,  I  found  them 
i  n  the  Gambler 's  Digests 
There  are  many  different 
slot  machine  configurations. 
The  one  I  used  is  typical  of 
many.  It  has  three  reels,  and 
each  reel  has  twenty  symbols- 
This  leads  to  20  x  20  x  20  = 
8,000  possible  combinations. 
A  jackpot  is  three  bars.  Since 
the  bar  appears  once  on  the 
first  reel,  three  times  on  the 
second  reel^  and  once  on  the 
third  reel,  there  are  1  x  3  x  1 
=  3  possible  ways  to  hit  the 
jackpot  in  8^000  combina- 
tions. To  get  some  idea  of 
the  house  odds,  consider  the 
winning  combinations  and 
their  payoffs  as  shown  in 
Table  T  For  each  8,000 
dollars  that  go  into  the  slot, 
only  $5,957  are  returned  as 


10  REM*******SLOT  MACHINE******** 


150  EEH  INITIALIZE  REELS 


20  REl^  PROGRAM  WRITTEN  BY  VICTOR  R»  FRICKE 

30  REM  BASED  ON  LAS  VEGAS  ODDS  AND  PAYOFFS 

40  REM  DATA  FOR  REELS  1,2,AIID  I 

SO  REM  1=BELL,  2=CHEaBy,  3= LEMON,  4= BAR,  5=0BANGE, 
6-PLUM 

eO  DATA  2, 6, 3, 2, 6, 5>2, 3, 6, 3, 4, 2, 6, 5, 2, 3, 6, 2, 5,1 

70  DATA  2,4*5,2,1,5,2,4*5,2,1*2,5,4,2,1,5,2,6,5 

80  DATA  5, 6, 1.5, 3, 5,5,3,1,5,6,4, 5,3,5,6, 1,5, 6, 3 

90  DIM  S$(6}8,R(3,20) ,X$S,Y$S^2^8 
100  Xl=700sA^i;B=l:C=l 


110  P^lOO 


120  REM  SET  UP  LIST  OF  SYMBOLS 


130  S$UH"**BELL**":S$(2)  =  ''*CHEREY*":S$(3)="*LEM0H**" 


140  S$(4J="**BAft***";S$f5)»"*ORANGE*":S$(G)="**PLUM**' 


160  FOR  1=1  TO  3:FDR  J«l  TO  20:READ  RiT,J);NEXT 
J; NEXT  I 

170  REM  INSTRUCTIONS 

180  PRINT  HEXt03)  iPRINT  "I  AM  THE  COMPUTEB  SLOT 
MACHINE." 

190  FOR  1=1  TO  XliNEXT  I 

200  PRINT  : PRINT  "I  AM  DIRECTLY  CONNECTED  TO  THE 
PAYROLL  COMPUTER- - 

210  FOR  1=1  TO  XlsNEXT  I 

220  PRINT  ePRINT  "WIN,  AND  I  WILL  PAY  YOU  HANDSOMELY," 

230  FOR  1^1  TO  XI: NEXT  1 

240   PRINT    :PHINT    "LOSE,    A^O    I    SHOW  NO   MERCY/" 

2  50  FOR   1=1   TO   X1:NEXT   I 

260    PRINT   HEX < 03) : PRINT    "YOU  JffiE    STARTING   WITH   A 
STAKE   OF    $100-* 


mil 


8 


27  0  PRINT  "TO  START  THE  GAME,  PRESS  'EXECUTE^ 
EACH  TIME  YOU" 


560  IF  Y$<>"**BELL**"THEN  600 


57  0  IF  ZS<>*'**BELL**"THEN  590 


2  80  PRINT   PRESS  'EXECUTE',  YOU  ARE  FEEDING  ME  A 
DOLLAR  AND" 

2  90  PRINT   PULLING  MY  ONE-AEM" 


300  INPUT  A$ 

310  REM  ROLL  THE  REELS 

3  20  PRINT  HEX  (03)  :  PRINT  TAB  (19)?'*' 


580  D=D+1&:G0T0  780 


590  IF  Z$="**BAR***"THEN  580 


600  IF  X$<>"**PLUM**"THEN  650 


610  IF  Y$<>"**PLUM**"THEN  650 


62  0  IF  Z$<>"**PLUM**"THEN  640 


630  D^D+14;G0T0  780 


330  R1=INT (RND(l) *35) :R2=INT(RND (1) *35)+Rl:R3= 
INT(RNDCl) *35)+R2:I=l 

340  IF  I>R1  THEN  370 

350  GOSUB  840 

3W  A=A+l:B=B+l:C=C+l:GOTO  4  30 

37  0  IF  I>R2  THEN  4  00 


380  GOSUB  840 


390  B=S+l:C=C+l:GOTO  430 


400  IF  I>H3  THEN  490 


410  GOSUB  840 


42  0  C=C+1 


64  0  IF  Z5="**BAR***"THEN  63  0 


650  IP  X$<>"* ORANGE* "THEN  700 


660  IF  Y$<c>"*OR?lWGB*"THEN  700 


670  IF  S$<>"*OEANGE*"THEN  69  0 


6  80  D=D+10:GOTO  7  80 


690  IF  Z$="**BAR***"THEN  680 


700  IF  X^> "*CHERRY*"THEN  770 


710  IF  Y$<>''*CHERKY*"Tt:Ei;  770 


7  20  IF  ZS<>'**LEMON**"THEN  74  0 


730  D=D+5:GOT0  780 


74  0  IF  Z$="**BELL**"THEN  730 


430  1=1+1 


7  50  D=D+3:G0T0  780 


440  IF  A<21  THEN  450;A=1 


760  REM  PRINT  RESULTS 


450  IF  B<21  THEN  460:B=^1 


7  70  D^D-1 


460  IF  C<21  THEN  470:C=1 


780  IF  D<200  THEN  800 


47  0  GOTO  3  40 


480  REM  CALCULATE  PAYOFFS 


490  X$=S$  CE(1,A))  :Y$=S$(R(2,B)  )  :IF  ColTHEN 
500;C=21 


79  0  PRINT  "MY  COIN  TRAY  IS  FULL.  PLEASE  PUT  SOME 
COINS  IN  YOUR  POCKET. ": GOTO  820 

800  IP  D>10  THEN  820 

810  PRINT  '*SAVE  A  BUCK  FOR  CAB  FARE,  SUCKER!"  :STOP 


500  C=C-1;2  5=S$(K[3,C) ) 


82  0  PRINT  "?";D;"  LEFT" 


510  IF  K$<>"**BAR***"THEN  550 


8  30  GOTO  300 


520  IF  Y$<>"**BAR****'THEN  550 


530  IP  Z$<>"**BAR***"THEN  550 


54  0  D=D+S5:G0T0  7  80 


840  PRINT  TAB{19) ?"!"rS${R(l,A) ) ;S$ (R(2,B) ) ;S$(R(3,C) ) ; 
r'jHBXCOD) 


H    I  II 


850  PRINT  HEX(OA)  ;TAB(19)  ;"= 

HEX(ODOC) : RETURN 


.11 


550  IF  X$<>"**BELL**"THEN  600 


86  0  END 
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Combination 

Reel 

BarBafBar 

1 

BellBeMBeil 

1 

Bell  Be! T Bar 

1 

PlumPlumPlum 

5 

PlamPlumBar 

5 

OfangeOrangeO  range 

3 

OrangeOrangeBar 

3 

Cherry  Cherry  Lemon 

1 

Cher  ryCherfv  Bell 

1 

CherryCherryAny 

1 

Rwl2 

3 
3 

3 
1 

I 

6 
6 
7 
7 
7 


Reel  3 

1 
3 
1 
5 
1 
7 
t 
4 
3 
13 


Total 

PayoH 

Total  Paid 

3 

85 

265 

9 

18 

162 

3 

18 

&4 

25 

14 

350 

5 

14 

70 

126 

10 

1260 

18 

10 

130 

196 

5 

930 

147 

5 

735 

637 

3 

1029 

Total  amount  paid  in  8,000  tries 
House  odds  2043/8000  -  25,5% 


Vp%^0   f 


Table  h  Payoff  Qombinations  In  8,000  tries. 


payoffs,  giving  the  house  an      that     doesn't     take     into 
edge  of  more  than  25%,  And      account  the  fact  that  nearly 


all  of  the  payoff  money  is  fed 
right  back  into  the  machine. 


Program  Features 

The  program  simulates  the 
operation  of  a  slot  machine 
and  keeps  a  running  total  of 
funds  remaining.  On  the 
Wang  2200,  It  takes  about 
3*2 K  words  of  memory.  Hex 
codes  are  used  on  the  Wang 
for  cursor  control  HEX (03) 
clears  the  screen  and  homes 
the  cursor  (top  left). 
HEX(OD)  returns  the  cursor 
to  the  left  end  of  the  current 
line.  HEX{OC)  moves  the 
cursor  up  one  tine.  HEX(OA) 
moves  it  down  one  line.  ■ 


Ham  Help 


May  I  take  advantage  of  this 
column  to  put  out  a  CQ  for  any 
YL  pen  pals  (age  21*22)?  Vd  like 
to  correspond  with,  and 
possibly  meet,  any  YLs  having 
an  Interest  in  ham  radio.  I  am 
presently  in  the  merchant  navy 
working  as  an  electronrcs  of- 
ficer on  the  large  supertankers 
"drifting"  between  Europe  and 
the  Gulf  states.  As  of  yet,  I 
haven^t  been  allowed  to  work 
/MM  but  would  very  much  like 


to  do  so,  if  it  t>ecame  possible, 
rd  also  like  to  hear  from  any 
PET  users  In  the  USA,  especlah 
ly  any  with  Morse/RTTY  en- 
coder/decoder software. 
All  replies  will  be  answered. 

Nigel  R,  Huntley  a4CDU 
212  St.  Stephens  Road 

Saltash 

Cornwall  PL1 2  4NL 

England 

1  would  like  to  invite  all  hams 


TELETYPE'  MODEL  33  ASR 


COMPITER  I/O  rOflPIETE  WITH: 


tt  Ta{M'  Punch        ^  Ready  h»  Co 
#  Tape  Header      *  Line/Local  Wired 
•  Cuarantenl  30  Davii 


$840 


00 


tNCLUDING  PACKIftiG 
F.O  B.    N-X  FACTO«¥ 


OOMPLETECOVfft  REABVTO  »MSTALL    . 

COPY  HOLDER  OQn)L3Q I      .^.*.. 

TAPI  UNWt^en  \IT-  NEW!  .... 
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E  LE  CT 1^  I C  f^APC  R  W  ( NOe  1^  ( LPW  300  H&t\ 

DEC  TYPE  READER  RUNCARD 

AOOUSItCOOtJPLER 
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READ  Efl  POWE  H  PACK  Ue2134J ........  < 

EIARS^?3^  INTERFACE 
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t 
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3500 
91.130 

mm 
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TELETVPEWRITER  COHMUNICATIONS  SPECIAUSTS 
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employed  by  Hewlett-Packard 
to  join  with  us  at  the  Eastern 
Regional  Repair  Center  (ERRC) 
and  Sales  Office,  Paramus  H^, 
In  the  formation  of  an  active 
H-P  Amateur  Radio  Club.  We 
are  just  getting  started  and  are 
open  to  new  members  and  new 
ideas.  We  have  \n  mind  nets, 
field  days,  and  fun,  as  well  as 
getting  to  know  others  in  the 
worldwide  H-P  organization* 
Anyone  interested  m  signing 
up  and/or  starting  their  own 
chapter  should  contact  me  at 
the  ERRC. 

Geoffrey  K.  Ooll  W&2KJF 

HP  ERRC 
Paramus  NJ  0T652 

I  desperately  need  any  cir- 
cuit diagrams,  ideas,  or 
technical  suggestions  for  the 
construction  of  any  audio 
oscillator,  signal  generator^  or 
similar  gadget  that  could 
transmit  over  short  distances 
(300-400  feet)  and  be  received 
at,  or  through,  a  mobile  tape 
player.  The  gadget  should  be 
similar  to  a  **wireless 
microphone/'  but  for  tape 
players.  Basic  modulation, 
such  as  a  tone  beep»  would  be 
more  than  enough. 

Dennis  P:  Sladen  VE30PS 

17  Glenshephard  Dr. 

Scarborough 

OfllarJQM1K4N2 

Canada 

Tm  having  problems  hooking 
up  my  Tempo  2020  without 
causing  TVI  in  my  townhouse. 
The  closely-run  townhouse 
complex  will  not  allow  outside 
antennas,  so  I  am  relegated  to 
a  dipole,  or  something,  In  the 
attic.  Also,  Tm  a  Technician 
and  desperately  need  someone 
to  help  me  get  in  gear  with  my 
code,  so  I  can  upgrade.  Can 
someone  help  this  fledgling 
amateur? 

Nolan  E.  Kienltz  WBSWAX 

497  Madison  Drive 

East  Windsor  NJ  0S520 

(609)443-3433 

Does  anyone  have  any  info 
on  a  surplus  Navy  TCS  trans- 


mitter? I  have  one,  and  want  to 
convert  it  to  use  on  CW,  as  it 
does  cover  three  of  the  ham 
bands.  It  uses  two  162S3  in  the 
final,  two  1625s  as  modulators, 
and  three  i2A6s,  too.  If  you 
have  anything  on  this  transmit- 
ter and  will  malf  It  to  me,  1  will 
purchase  it  from  you  by  return 
mall.  Anything  helpful  would  be 
appreciated, 

Olen  Craig  W6DIG 

2240  Gale  Ave. 

Long  Beach  CA  90510 

I  am  in  need  of  a  schematic 
and  manual  for  a  Knight  Model 
T-t75  6/10  meter  linear 
amplifier,  1  have  tried  every 
place  I  can  think  of.  This  col- 
umn is  my  last  hopel 
Charles  Weatherbee  WD4CGX 

6220  E.  4th  Ave. 
Hialeah  PL  33013 

I  would  like  to  get  in  touch 
with  licensed  amateurs  in  the 
USA  who  are  railwaymen  like 
myself. 

Martin  MIchaelis  DK1MM 

Waldvereinsweg  5a 

D  8400  Regensburg 

West  Germany 

I  am  looking  for  a  schematic 
for  a  crystal  receiver  tor  the  AM 
broadcast  band— the  simpler, 
the  better. 

Hersh  Goldberg  VE3JBU 

PO  Box  913Sta.  B 

Ottawa 

Ontario  KIP  5P9 

Canada 

I  need  any  Information 
available  (schematic,  manual, 
etc.)  on  the  ARC-33/RT-173 
surplus  transceiver,  I'm  par- 
ticularly interested  in  modifica- 
t  ion  for  use  on  220  M  Hz. 

Tom  Workman  KiTW 

B656W,6Bth  Place 

Arvada  CO  80004 

Tm  looking  tor  someone  who 
can  repair  an  old  McElvoy 
(standard  model  Mac  key)  bug. 

Tom  Schlechte 

1021  Hunt  Ave. 

Lakeland  PL  33803 
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ELECTRONIC  SYSTEMS 

P.O.  Box  9641    San  Jose,  CA  9SI57    C408)  374-5984 

FOR  CATALOG  INCLUDING  PARTS  LISTS  AND  SCHEMATICS. 
SEND  A  SELF  ADDRESSED  ENVELOPE  WITH  24c  POSTAGE. 


UART 
&BAUD 
RATE 
GENERATOR' 

Part  no.  10 1 

•  CofiverU  leruil  to  piraDel  and 

par allrj  to  srriaJ 

•  Law  coct  on  boarti  baud  rate 
ff*  Iterator 

•  Baudralffl:  110,  150, 
300,600, 1200,  and  2400 

•  Low  power  draki  +5  volts  and 
-12  volta  rei|Liired 

•  TTL  compatible 

•  All  chiractera  contain  a  start 
bit,  5  to  6  data  bits,  1  or  2  itop 
bita,  and  either  odd  or  even 
parity, 

•  All  connections  go  to  a  44  pin 
gold  plated  edge  connector 

•  Board  only  $j  2.00;  with  parts 
$35.00 


8K 

STATIC 
RAM 

Part  no.  300 

•  8K  /Utair  bua  memorv 

•  Uaei  2102  Statk  memory  cbipe 

•  Memory  protect 

•  Gold  contact! 

•  Wait  itate* 

•  On  board  regulator 

9  S-100  bua  compatible 

•  Vector  input  option 

•  TRl  state  buffered 

•  Board  only  $22,50;  with  parte 
S160.00 


To  Order 


E21 


RS-232/TTL 
INTERFACE ' 


Part  no,  232 

•  Converts  TTL  to  RS'232,  and 
converli  RS  232  to  TTL 

•  Two  ae  pa  rate  circuita 

•  Reqiiirei  -12  and  +12  volta 

•  All  connections  ^o  to  a  10  pin 
gold  plated  edge  connector 

•  Board  only  $4.50;  with  parta 
17.00 


DC 

POWER    „ 
SUPPLY  * 

Pari  no.  508S 

•  Hoard  rtuppliet^  a  regulated 
-t^S  volt#i  at  3  amptjUn,  -•- 12,  - 12^ 
and  ^5  voltes  at  I  amp. 

•  Power  required  is  8  vol  I  a 
AC  at  3  amp]«i.,  and  24  volti  AC 
C.T.  at  1.3  amp^ 

•  Board  only  S  12.50:  with 
parlft  $42. 50  excluding 
trarii«rorn)era 


TIDMA 


Part  no,  11 2 

•  Tape  Interface  Direct  Memory 
Acce«R 

■  Record  and  pi  a)  prugram&  wilh- 
oul  booli»tr»p  loader  (eo  prom) 
kfts  FSK  eneoder/ decoder  for 
direct  connections  to  low  cosi 
recorder  at  1200  baud  rate,  and 
direct  conneciions  for  inputi^  mnd 
out  put  fi  to  a  digital  recorder  at 
any  baud  rale* 

•  S~  1 00  bus  com  pa  tible 

•  Board  only  $35.00; 
with  partB  $1  10.00 


Part  no.  1 1  t 

TAPE 
INTERFACE  * 

•  Play  and  record  Kaneai  City 
Standard  lapei 

•  Converta  a  low  coat  tape 
recorder  to  a  diptal  recorder 
a  Worka  up  to  1 200  baud 

•  Digital  in  and  out  arc  TTL-aerul 

•  Output  of  board  conneeti  to 
mic.  in  of  recorder 

a  t^phone  of  recorder  oonnecti 
to  input  on  board 

•  Requirea  +5  volta,  low  power 
drain 

•  Bcwd  $7.6Qi  mth  parti  $27.50 
a  No  colli 


Part 
no.  107 

RF 
MODULATOR 

a  Converts  video  to  AM  modu- 
lated RF^  Channels  2  or  3 
a  Power  required  ia  12  volts  AC 
C.T.,  or  ^^5  volta  DC 
a  Board  S7.60;  with  parta  Si  3.50 


Apiilc  II 
Serial  I/O 
Interface  « 

Pkrt  No.  2 

a  Baud  ratei  up  to  30,000 

a  Huga  into  A|^ile  Peripheral 

connector 

a  Low -current  drain 

a  RS2a2  Input  aid  Output 

SOFTWARE 
a  Input  and  Output  routine  from 
monrtur  or  BASIC  to  tekty^  or 
other  ierial  printer, 
a  IVo^am  for  uiing  an  Apple  II 
for  a  video  or  an  intelligent  tet' 
minal.  Board  only  —  Si  5.00; 
ivith  par  In  -  $42,00;  assembled 
and  tilted  -  S6Z0a 


RS-a  ja/TT  Y  * 

INTERFACE  ^ 

Part  no.  600  A 

a  Converts  RS-232  to  20mA  ^^ 

current  loop*  and  20mA  current 

Ittop  lu  RS*232 

a  Two  separate  cirruita 

a  Requires -I-12  and -12% otto 

a  B<iaj-d  ooh  ^  1^50,  h  jth 

partN  »Z00 


TELEVISION 
TYPEWRITER 


Pari  no.  106 

a  Stand  alone  TVT 

a  52  char /line,  16  lixiei^  modifi- 

ralitin^  fcir64rbar/iiiie  included 

a  Parallel  ASCH  (TTL)  inpui 

a  Video  output 

a  IK  on  board  memory 

a  Oulptilfor  eomputer  run  - 

trolled  curser 

m  Atilo  »t<Toll 

a  Non-dehiructiveeDner 

a  C!uriier  inpuiJi^:  up^  dowii^  left. 

right*  home^  EOL^  EOS 

a  Scroll  up^  down 

a  Requires  -^3  iolt»  at  1.5  ampis 

and-12  voll^at  30  mA 

a  All  7400,  TTL  chips 

a  Char.  gen.  2513 

a  l^pper  4'aseonly 

a  Board  only  $39.00;  with  partis 

$145.00 


MODEM 


Part  no.  109 

•  Type  103 
a  Full  or  half  duplex 
a  %orks  up  to  300  baud 
a  Oripnate   or   Answer 

•  No  coiU,  only  low  coct  com^ 
ponenta 
a  TTL  input  and  out  put  ^aerial 

•  Connect  8  ohm  speaker  and 
cryital  mic.  directly  to  board 
a  Usea  XR  FSK  demodulator 
a  Requires  +5  voUb 
a  Board  $7.60;  with  partJi  $27  50 


IhBto'Jta^ 


Mention  part  number  and  description.  For  parts  Idts  add  ''A"  to  part  number.  Shipping  paid  for  ordera 
accompanied  by  check,  money  order,  or  Master  Oiarge,  Bank  A  me  ri  card,  or  VISA  n  umber  ^  expiration 
date  and  lignature.  Shipping  charges  added  to  C.O.D.  ordera.  California  resident i  add  6.5%  for  tax. 
Parta  kita  include  sockets  for  all  ICi,  componenti,  and  circuit  board.  Do<^umeiitatioti  ia  included  with 
all  products.  Dealer  inquiriea  incited.  24  Hour  Order  Line;  (408)  374-5904.*  Designed  by  John  Bell 
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FREE  PROBES  FREE  PROBES  FREE  PROBES 


MZk  3  dHi  1  %  DC    .... . $125, 

|LM3.5A  3^  dig  .S%  DC  .*..., .  1147. 
{LM40A  4  dig  .1  %  DC^  ^ .. .  * . .  > .  St90. 

.M4A  4dlg  .Oa%  DC.,......$22r 

R«ehirgeait](t«  b^tlerifli  and  crtirg«r  ill' 

IA»a5Lir«s  DC  Vpltt«  AC  Vol  Is,  Dfima  itkI 

CuTToni 

AutormSic  po4tdty«  d«clmaJ  and  ov«f1oad 

indfClftlOA 

nacfiinjMfctr  t»Attefi«s  ttd  chtrQir 
[•  Ma«3ur«A  DC  Volts.  AC  Voirt,  Dhms  ami 

Ciirreifil 
I*  Autom«i^c  poltftty.  dsdmii  mA  ovtfioad 

trbdtcjitton 
I*  No  i»ro  idlustrnanl  Mtd  AO  fulli-scal*  Qhm« 

S*ttBrr-op<rat»d  ^  hiCki  &«iv1»;  »iio  AC 
I*  Sum;  ir>*pI^?T»if^ 


$289 

MS-T5    MtNISCOPB 


la       ^rM^iM    1   £A«rpw    lUfifJ 


•  tS  msgflitisrtE  t«ridwjdlh. 

■  Ei1«miJ  ifid  intttfnU  tfigov- 
<  T<m«  but  -  1  inlriffMr  tofl5S*ei<iNT   31 
b»llinoA.^l%. 

•  BslUtfy  orlNMDjpi'alioii 


PR08E  tC 

PHOOC  ic  with  Ih* 
JMircftl4«o'  £COPf 
*n4,tt>«  WfhT4  0^ot 


3  LEVEL  GOLD  WIRE  WRAP  SOCKETS 

124    25-*9    5G-9S    100- 
^wa'     41         36  3S 

yipn'g  3S        38         3t 


&10{>  WW6  60/100  Cofit    UStirs 
3  LEVEL  WinE  WRAP  025'  aq  ptosis 
on  260-  tpnead  tows    GOLD  ptatsd, 

1-4         fi'9      10  24 
MOO     U7&    «3.&0 


S 1 00-  WWP^  50/ 1 00  Cqnl    1 2  &  ctr  i 
3  LEVEL  WIRE  WRAP  025    sq  pofti 
i:^  .250  ap&cetl  rmws     NASGLO  t)n- 
mckel  plated. 

H  S-9     10-24 

»3.&0     »3  2B   93.00 


Purchase  any  0/  f/w  iA*  series 
Meters  md  bwf  the  LEA  JHSR  CAS€ 
tar  !€ 


» w. 


*i  ill 


-til 


5803 

KW«HM 
tlHiyl 


iia^4 


P4  H< 


■  ti^ 


•fti^jplHIHlplHfl  I  p«|||W|,>fl 

mm  (Un*i1r*llip.*r|prim.lPfrm"|fl  MH 


S100STQ  SO  lOOO^m  l2Sctrs. 
OiP  SOLDER  TAIL  on  -250  spaced 
roM  lor  VECTOR  iitid  1MA5I 
nMilhtrtsvdt  GOLD  plaited 

1^  99        1024 

#4  00      taTS      *3.60 


FH^ei G  SO'  100  C^m.  .1 25  ati  OfP 
SO  LD£  R  T  Ai  L  on .  1 40  itncod  r  0W3  f  or 
ALTAlR  mvifmibomA.  GOLD  ptatMl. 
iS.OO 


SlOOSTfi    50'IOOCont    125etiv 
QiP  SOLDER-  TAIL  on    250  tOKMt 
rtws    ifof    VECTOfi    and        tMASi 
m[xd>erb(»ard&.      hkASGLQ  ttn-mdi*! 
platflcf. 

1-4  S  9      10-24 

*3.50     *3.2S    «3.00 


ft6ai-3     50^100  Cont     12&  ^ri 
HEJICED    SOLO^R    EYELET    im\a. 
GOU> 
S7,35 


Other  Popular  Edge  Connectors 


ne44  G      22 '44    Com      156 
PtIRCEO    SOiD€R    ErELES 
GOLD  pl«t*d 

1-4         6  9      10-24 
»3.0O    «2.7«    »2  50 


ctrt 


R&44'3  22.44  Ctfu 
WRAPtai^   GOLD 
•4.71 


ISactnWIHE 


ATTN:  OEM'S  mn6  Dmtitrt,  rrurrv  olhsr  cofuiectof]  rvailftisf*  caH  or  <|uo{stK>n 


,  Price 
$29.50 

bHur 


88{!0V 

^ugtOf^r?,  use  wiin  S-tOO  has    Com 
fue^e  wim  ineaf  smk  &  r-^rttwin  5  J'   i 
10"  3t  1/16 

f-«  5-9  iQ-^i 

119  95  117  9S  1^5  9G 

eaoM 

Same  as  iBOQV  nxLcai  niam  ms,  powir 
Oiusis  lit  heal  fink 

14  ta  io^z4 

"^^  ^^^*^  *"^' 


3692    M^  (4.*" 
I1IIJ7 

3fia2-2    6.5"  14.9'' 

Plugboard  for  Wir«  Wrap 
wUh  Power  &  Grd  Bus 
Epoxy  Slass  1/16"  4*1 
pin  con  spacer}  15& 


3fiTi  9r*'4,r 
$10.90 

3877-21,5"  1 4.S" 

$9.74 

Gen     Purpose    OJ.P 
Boards  with  Bu$  PattErn 
tor  SoWer  or  Wifs  Wrap^ 
Epoxy  Gl^ss  1/16"  44 
plnc(>n.  BQBC96  .156 


« 


3MZ    e,5*'l4.5^" 

S7.65 

3862-2    9J'  i4.5^' 

$11.45 

P  panefn  ptugQa.ards  tor 
IC's  Epojty  Glass  1/16" 
44  pm  con,  spaced  156 


jozn>-l2 
CARD  ExTEr^DER 

Card  Ejitancler  has  100 
cantacts-SO  pflf  fidfi  on  125 
centefs- Attached  connoctofi* 
compaiible  with  S  100  Bus 
System?  . .  ...  §26.00 

3690  6. 5'  22/44  pin  1&8 
ctn.  Ejctsndars      ..      112.00 


Phsnolta 

PART  NO, 
64P44XXXP 

169P44XXXP 

Epoity  Olflit 
&4P44 
84P44 
t69P44 
168Pd4 


Ifte  ikM  BOARD 

,042  dia  holes  on 
0.1  spacing  for  IG's 

PfllCE 


SIZE 
4  6x6 6-^ 
4.5)117" 


4.6K&J' 
4,5*1  ?" 


1  -a    10-19 


It, 49 
«3,G1 


•  1  70 
i2lO 
•4,30 
•7.66 


t,34 

3  te 


1  63 
1.89 
3.8? 
689 


WrRci  ih|4Hl'l9d  WIT*  qn  BhSEi  '  iiquWi  pdiLl 

FOUR  TIMES  FASTER 


P1S0 


^r  oF  lit -Oft 

*^   $24.50 


fkM 


dlMiDMr,  win 

176.00 


NO  Pfl£  STniPPIHG"  *" 

SWMLfEDWIffE' 

-ii>t  w<HtH  Btif  pn«n  iriF«tipfi  ^  Hkh  Mil  J  iiii^i%  kiq* 


lrt#(ia  ifld  nflf  In  uh 


IJrt 


BL4TN  WRAP 

WIRE 

NO.  Tfl  OAOl  IHlULJiiTED 

WIRE.  1Ml'BP00t» 


2708 

8K  450  OS 

EPROM 

FACTORY  PRIME 

$10.00  EA. 

25    +    Cal/   For 
Price 


LIQUID  CRYSTAL  DIGITAL 
CLOCK-CALENDAR 


Fcrt  Aala.  Hoit^.  OTTic« 
Smiilin>iTi(2i7Hi>%) 
PuBh  bull  on  tot  wmcona%  t*i 
DetiU  foam  iWjfwfw  i 
wdPd  t«w  V  VCIXitO  iMd^M 
?  MOffFLS  AVAltJIIiLC 

iCO  iPiL  <yfl«  CM  U  ^fOM 


Dw; 


ICKCUfl* 
3U   Atobt^ 


pn    HH«»«4lH'4d 


S34.9S. 

t2D0 


Fail«11k     b«1rinc«cl      fluir'^'* 
*•<**  *m  Hfia  ygiiiai  ■■  mad*  ^m  I'ttil 
•.rt  1 1 1 


OS 


44 


SPECIAL 


Cvi*  hi 


■LI 

lfr^>.^GOLD  3  LEVEL 

,"t|nWIRE  WRAP 

'    ^      SOCKETS 

14  -  G3  100  for 
$30.00 
16^G3  100  for 
S  30.00 
50  of  each  for  &32.00 

&E>ckete  are  End  &.  Sid«  siack^bt^. 


fm-T 

tHrii  S195 


i«ii«iiH  A 


BitTII-Tfi 


tMF  ft  IMF  httdner  toai  'fp«r«7^ 

r^fft  iHAMn  •  Ikt  HI  r  <v  it 

rfijoaopiii  » ii»  a-s  ■  «Miift  ■  Hi 

nutttim  t  in 

11411. 


■|^:^B 


•WCRO-KUP 
faf-Ogtfii  hem 

^m         ttl.M 


ileas*    <j 


WRAP  POST 

UK  Mifltl  ift  Mi  POD 


,tl 


-*J- 


.8'^  LED  ALAAM  CLOCK 

'2  fini    LED  AiBin  Dock  uhs  3 
4191   t     LED  Qeftif  mm  A||j  FV 
inttcalBfi  and  colDns  Direcl  ifrrirc 
PM  ID  P!:*!  ifittrtxe  wtir-;  SWMA 
1 C  Just  jtf  sirtffitas,  AC  S^^:  y 
AHvm  iksptay  jAff  I  C  ^r  ^ 


^ 


V  ij  julG     $7.95  or  2/S  15.00 

PmORTTY 


Price  Breakthmigb!    ihtso 

MA1DQ3 
CAR  CLOCK 


fa:H8 


««iiri**i^5"«:"  , 


2  ■  tj  n 


lai  Tim  8as«  AsttmliBa.  pj^  4i» 
iwrtclitsind  tfVOC 


~  ~      SPECIAL 
^^^^i4Csa  100  fof  'U" 

--  '      -  t6CS2  100  lOf  'ir' 

bMh  Mandvd  w»m  pitiofe  Md  ciHpi. 

For  OH  mm  oMpA.  Ihi  McMf«  08^  «  «« 


ELECTRONICS 


:& 


P2I 


two 


A-U 


114  Jl 

I  I  K 


iror«wri«iMr 


10O31W  vyoode/  Aa,  SepU\^da  CA,  91343 

Terms     VrSA.  IIC.  iAC.  Chedi.  Honey  Ontar.  c  O.D  ,  US  Fun(3$  Of^  CA  nmdtfrts  aod  6%  si^es  \3x  Mmi- 
BMifli  Qfdar  Si(t.l»  Orders  less  Stsn  |7I  00  incltidt  10%  sNppinB  ind  tynjUtig;  excfsi  rvHifided  Jusi  in  Eiase 
ptoan  indiKfe  your  p«wna  no     *SQVTV*no  Ovw  If^oMinftr  fd^t"  Goodtfim  AuglS.  liTfl 

tione  orders  weJcome  (213)  893-8202 


J.'  rfNtlUinBa  Klviteq] 


24  PIN  DIP  PLUGS 
WITH  COVERS 

3/ $1.00 


FREE  PROBES  FREE  PROBES  FREE  PROBE 


John  M.  Franke  WA4WDL 

1 006  Westmoreland  Ave. 
Wor/Oik   VA  23506 

Norman  V.  Cohen  WB4LJM 
111  9  Sheryl  Drive 
Norfolk  VA  23S05 


Having  been  reintro- 
duced to  VHF  by 
modifying  an  old  FM  receiver 
to  cover  the  weather  satellite 
frequencies,  I  eagerly  awaited 
crystals  for  a  two  meter  FM 
rig  thai  I  had  recently  pur- 
chased at  a  hamfest.  After 
plugging  the  crystals  in  and 
erecting  a  quarter- wave  whip 
iri  my  operating  room,  I  was 
encouraged  to  hear  the  local 
1 9-79  repeater  come  booming 
in*  Waiting  for  a  pause,  I 
pressed  the  mike  switch  to 
call  Norman  WB4LJMforan 
air  check-  However^  the 
immediate  response  was  noise 
from  the  other  side  of  the 
room. 

The  weather  satellite  re- 
ceiver squelch  was  being 
keyed  by  overload  from  the 
two  meter  rig.  It  did  not  take 
long  to  determine  that  the 
two  meter  signal  was  entering 

the  weather  satellite  receiver 
through  its  antenna,  all  other 
leads  being  shielded  and 
filtered.  Separating  the  satel- 
lite receiver  antenna  further 
from  the  two  meter  antenna 
to  reduce  coupling  is  nearly 
impossible^  so  I  called 
Norman  on  the  land  line  to 
see  if  we  could  cook  up  a 
filter  for  the  weather  satellite 
receiver.  Our  first  thoughts 
were  for  a  narrow  bandpass 
cavityi    but    that    idea    was 


VHF  Notch  Filter 

rejection  can  be  beautiful 


rejected  for  several  reasons. 
First,  I  am  basically  lazy  and 
could  envision  that  as  a 
several  week  project  Second, 
my  operating  room,  the 
bedroom,  has  very  limited 
space  and  my  wife  does  not 
think  that  a  capper  pipe  is  as 
beautiful  as  I  do.  Third  and 
finally,  the  high  Q  of  such  a 
filter  would  prevent  using  the 
weather  satellite  receiver  to 
monitor  police  and  other  ser- 
vices without  a  coax  switch. 
What  was  needed  was  a  rejeo- 
tion  filler  tuned  to  146.19 
MHz. 

A  very  effective  rejection 
or  notch  filter  can  be  formed 
from  a  wavemeter,  l.e^j  a 
tuned  circuit  coupled  to  the 
transmission  line  to  couple 
power  out  of  the  line  at  only 
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HG^B 


12  -  2  S  9F 


^ND 


one  frequency.  It  was  decided 
that  high  enough  Q  could  be 
obtained  by  using  coaxial 
lines  for  the  resonators.  A 
simple  circuit  was  wired 
together  in  a  minibox  with 
BNC  input  and  output  con- 
nectors. Then  Norman  made 
a  sw€ipt  frequerKy  response 
curve.  The  tap  position  was 
changed,  and  a  new  curve  was 
measured.  The  fancy  name 
for  this  cut-and'try  develop- 
ment method  is  '*an  empirical 
investigation/* 

The  actual  circuit  consists 
of  a  shorted  one-eighth  wave 
coaxial  line  that  is  capaci- 
tively  tuned  to  resonance 
with  a  small  trimmer.  The 
input  and  output  taps  are 
made    by   cutting    the  cable 


and  splicing  it  back  together, 
as  shown  in  Fig,  1 .  Fig,  2  is 
the  response  curve  of  the 
filter  for  various  tap  posi- 
tions. The  rejection  band- 
width, or  0,  becomes  sharper 
as  the  tap  is  moved  towards 
the  shorted  end  of  the  coax. 
The  final  filter  has  an  inser- 
tion loss  of  about  1.6  dB  at 
137,5  MHz  and  a  rejection  of 
almost  23  dB  at  146.19  MHz. 
The  insertion  loss  might  be 
reduced  if  rigid  coax  having  a 
solid  outer  conductor  is  used. 
The  rejection  frequency  is 
tunable  from  127  MHz  to 
163  MHz.  This  filter  is  easily 
constructed  and  will  probably 
find  more  applications  as 
more  systems  are  added  to 
my  station.  ■ 
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Fig.  L  Construction  of  the  rejection  filter 


Fig,  2  Response  of  tiie  fitter  for  various  tap  positions. 
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Raymond  Seiz  K2DVQ 
6  MarUyn  Place 
Rockaway  NJ  07866 


Yes,  You  Can  Build 
A  Synthesizer! 


220  MHz  synthesizer  for  under  $50 


A  host    of    articles    pub- 
lished in  the  past  years 

have  stated,  **Use  it  or  lose 
it"  They  are  referring  to  the 
220-225  MHz  amateur  band. 
The  550  Amateur  Radio 
Club  of  Oakland,  New  Jersey, 
put  a  repeater  on  223.34 
MHz  (in)  and  224;94  MHz 
(out).  I  heard  WR2AHD,  and 
my  interest  in  the  220-225 
WlH'i  band  began,  I  found  the 
choice  of  220-225  MHz  ri^ 


limited.  Using  parts  from  my 
junk  box  and  a  few  added 
dual-gate  MOSFETs,  I  built  a 
receiver  with  a  first  i-f  of  10.7 
MHz  and  the  second  i-f  of 
455  kHz.  The  transmitter 
consists  of  a  modified  VHF 
Engineering  TX220B  and 
PA220/15  power  amplifier, 
I  did  not  want  to  limit  my 
scope  of  operation  to  one  or 
two  frequencies.  I  researched 
the  available  synthesizer  kit 


manufacturers  in  search  of  a 
220-225  MHz  synthesizer.  As 

a  result  of  the  search,  t  de- 
cided to  build  my  own. 

The     criteria     of     design 
were; 

1,  Cost   -   design  goal  !ess 
than  $50; 

2,  Construction  -  T^L  —  PC 
board; 

3,  Control  switches  must  indi- 
cate frequency  of  operation 


Phot(»  by  John  Maio  WB2ARS  and  Matt  Maio  WB2LHG 
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This  photo  sAows  the  controh  and  input/output  ports.  The  upper  switches  are  set  at  22X34 
MHZy  the  transmitter  setting.  The  synthes/ier  mode  switch  is  in  the  repeat  mode.  The  lower 

switches  are  set  at  224,94  MHz,  the  receiver  frequency.  The  upper  .04  setting  is  common  to 
both  sets  of  switches.  (Refer  to  Fig.  Wj 


in  the  220-225  MHz  band 
with  10  kHz  steps; 

4.  Frequency  synthesizer 
must  operate  in  the  car,  i.e., 
+12tol5  Vdc; 

5.  Output  frequency  must  be 
limited  so  that  out-of-band 
signals  cannot  be  pro- 
grammed; 

6.  Receiver  local  oscillator 
injection  is  on  the  low  side 
(high-side  injection  modifica- 
tion as  per  Figs.  14,  15,  and 
1 6), 

The  synthesizer  output 
frequency  was  selected  to 
drive  the  VHP  Engineering 
TX220B  transmitter  kit  This 
kit  requires  18  MHz  crystals 
(18.333  to  18.750  MHz).  The 
synthesizer  output  fi^equency 
is  one-twelfth  of  the  220-225 
MHz  band.  When  used  in  the 
receive  mode,  the  synthesizer 
output  frequency  is  one- 
twelfth  of  the  220-225  MHz 
band  minus  10,7  MHz.  Re- 
ceive range  is  17,441666  to 
17.858333  MHz,  The  format 
I  decided  upon  is  a  heiefi> 
dyne  digital  mixer  with  re- 
ceiver digital  offset. 

Theory  of  Operation 

This  frequency  synthesizer 
generates  frequencies  from 
17.441666  MHz  to  18J50 
MHz  in  833.3333  Hz  steps, 
selectable  via  the  frequency 
select  switches  and  the  trans- 
mit/receive mode  select  sig- 
nal. The  output  signal  has  the 
ability  to  be  frequency  modu- 
lated. 

This  synthesizer  is  a  het- 
erodyne mode  phase  locked 
system.  (See  Fig.  1,)  Fre- 
quency stability  is  generated 
at  the  crystal  reference  oscil- 
lator. The  frequency  of  the 
crystal  oscillator  is 
19.083333  MHz.  The  output 
of  the  crystal  oscillator  is  fed 
to  the  input  of  the  -^1 1,450 
counter  and  to  the  digital 
mixer. 

The  ■^n,450  counter  is 
programmed  to  count  11,450 
pulses  at  Its  Input  and  gener- 
ate a  pulse  at  its  output  The 
counter  resets  itself  after 
generating  an  output  pulse 
and  counts  another  11,450 
pulses.  This  cycle  repeats. 
Each  second,  19,083,333 
pulses  appear  at  the  input  and 
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19,083,333  -  11,450,  or 
1666.6666,  pulses  appear  at 
the  counter's  output  termi- 
nal. The  ^11|450  counter 
output  is  fed  to  a  single-shot 
chip  where  the  pulse  is  con- 
ditioned and  passed  to  one 
input  of  the  phase  compara- 
tor This  constant  1666*6666 
Hz  signal  is  the  comparator 
reference  signal.  The  output 
of  the  phase  comparator  is  a 
dc  signal  which  varies  the 
frequency  of  the  voltage  con- 
trolled oscillator  (vco).  The 
output  of  the  phase  compara- 
tor will  continue  to  change 
until  the  frequency  and  phase 
of  the  second  input  to  the 
phase  comparator  are  equal 
to  the  reference  input  When 
and  only  when  both  inputs  of 
the  phase  comparator  are 
equal  in  phase  and  frequency, 
the  output  signal  of  the  phase 
comparator  wilt  come  to  rest 
at  some  voltage  and  hold  the 
output  frequency  of  the  vco 
constant  The  phase  locked 
mode  now  exists. 

Transmit  Mode 

Frequency  select  switches 
are  set  to  224,00  MHz.  When 
a  ground  is  applied  at  the 
transmit/receive  input  jack, 
the  synthesizer  is  in  the  trans- 
mit mode.  The  output  of  gate 
#3  is  high  (Z4  to  5,4  V  dc), 
driving  the  control  input  of 
gate  #1  high.  With  the  fre- 
quency select  switches  set  at 
224.00  MHz,  the  40frto-900 
variable  counter  is  pro- 
grammed to  count  500 
pulses* 

In  the  phase  locked  mode, 
the  frequency  present  at  the 
output  of  the  programmable 
400-tO"900  counter  must  be 
1666,6666  Hz.  The  input  fre- 
quency at  the  400-to-900 
counter  must  be  500  times 
1666.6666  Hz,  or  833,333 
kHz.  The  digital  mixer  output 
frequency  must  be  Vi  times 
833.333  kHz,  or  416.666 
kHz. 

At  the  output  of  the  digi- 
tal mixer  is  a  low-pass  filter 
which  only  passes  the  differ- 
ence frequency  between  its 
two  input  signals.  One  input 
signal  to  the  digital  mixer  is 
the  crystal  oscillator, 
19.083333  MHz,  The  second 


input  signal  to  the  digital 
mixer  is  the  vco  frequency, 
17,4to  18.75  MHz. 

The  digital  mixer  output 
frequency  equals  19.083333 
MHz  minus  the  vco  fre- 
quency. Therefore,  the  vco 
frequency  equals  19.083333 
MHz  minus  the  digital  mixer 
output  frequency.  With  the 
digital  mixer  output  fre- 
quency of  416.566  kHz,  the 
vco  frequency  must  be 
19,083333  MHz  minus 
416.666  kHz,  or  18.666666 
MHz, 

The  vco  18,666666  MHz 
signal  is  passed  through  a 
low-pass  filter  to  the  transmit 
output  jack*  This  18,666655 
MHz  signal  is  multiplied  times 
twelve  in  the  transmitter  to 
obtain  the  final  frequency  of 
224.00  MHz, 

Receive  Mode 

Frequency  select  switches 
are  set  to  224,00  MHz,  When 
the  transmit/ receive  input 
jack  is  left  open  circuit,  or  a 
voltage  up  to  +1 5  V  dc  is 
applied,  the  synthesizer  is  in 
the  receive  mode. 

The  reset  state  sets  the 
output  of  the  JK  flip-flop  to 
be  high,  +2.4  to  +5.4  V  dc. 
The  output  of  gate  #3  is 
driven  low,  0  to  0.4  V  dc. 
The  control  input  at  gate  #1 
is  held  low.  The  pulse  train 
present  at  the  signal  input  of 
gate  #1  is  inhibited  and  does 
not  pass  to  the  400-tO'900 
counter  until  the  control 
input  of  gate  #1  is  high.  The 
pulse  train  present  at  the 
output  of  the  x2  multiplier  is 
fed  to  the  signal  input  of  gate 
#2.  The  pulse  train  is  fed  to 
the  1070  counter.  When  1070 
pulses  are  counted,  the  1070 
counter  generates  an  output 
pulse  which  sets  the  JK  flip- 
flop  output  low,  driving  the 
output  of  gate  #3  high,  and 
gate  #1  is  enabled.  The  pulse 
train  at  gate  #1  will  now  pass 
to  the  400-to-900  counter. 
After  500  pulses  are  counted, 
a  reset  pulse  will  reset  both 
the  1070  and  400-to-900 
counters.  This  cycle  repeats 
again  and  again. 

The  frequency  present  at 
the  output  of  the  400-to-900 
counter   must  be  1666,6656 


Mz.  The  frequency  at  the 
output  of  the  times  2  multi- 
plier is  the  sum  of  the  two 
t^ounters  times  1666,6666 
Hz,  or  1666.6666  Hz  (1070  + 
500).  1666.6666  Hz  x  1570  = 
2,616666  MHz.  The  fre^ 
quency  at  the  output  of  the 
digital  mixer  is  2.616666 
MHz  divided  by  2,  or 
1.308333  MHz,  The  vco  fre^ 
quency  is  19.083333  MHz 
minus  1.308333  MHz,  or 
17.775  MHz.  When  this 
17.775  MHz  signal  is  multi- 
plied times  12  in  the  receiver 
local  oscillator/multiplier 
chain,  it  will  produce  a  213.3 
MHz  signal  to  the  receiver's 
first  mixer  stage.  213.3  MHz 
is  10,7  MHz  less  than  224,00 
MHz, 

Therefore,  using  a  receiver 

with  a  10J  MHz  first  i-f, 
having  oscillator  injection  to 
the  first  mixer  on  the  low 
side  (i.e,,  injection  frequency 
is  below  the  frequency  to  be 
received),  the  receiver  wil!  be 


set  to  receive  224.00  MHz. 
The  vco  frequency  is  ampli- 
fied and  fed  through  the  filter 
to  the  receive  output  lack. 
The  signal  does  not  pass  to 
the  transmit  output  jack  in 
the  receive  mode. 

Note:  If  an  i-f  frequency 
other  than  10,7  MHz  is  de- 
sired, the  1070  counter  can 
be  reprogrammed  to  generate 
the  offset.  To  compute  the 
number  of  pulses  to  be 
countedj  divide  the  i-f  fre- 
quency by  10  kHz,  i,e,,  12 
MHz+  10  kHz  =  1200.  For  a 
first  i-f  of  12  MHz,  the  count- 
er is  to  be  programmed  to 
count  1200  pulses.  The  vco 
may  be  modulated  to  pro- 
duce a  true  frequency  modu- 
lated signal.  Power  required  is 
12to15Vdc,  400  mA, 

Reference  Oscillator 

The  reference  oscillator  is 
a  single-stage  (Ql)  crystal  os- 
cillator, (See  Fig.  2.)  The 
crystal     is    parallel    resonant 
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This  photo  shoyvs  the  switches  and  part  of  the  uco  board 
which  are  befow  the  main  board  Some  of  the  wires  from  the 
switches  to  the  main  board  were  cut  in  order  to  ta/^e  this  view. 
The  holes  shown  in  the  bottom  view  of  the  top  cover  should 
not  be  there.  This  box  was  retrieved  from  my  junk  box  and 
used  to  contain  the  synthesizer^ 
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r/?.  J.  Divide-by-l  i ^450  presettable  decode  counter. 


"AT'*  cut  Tor  the  funda- 
mental mode  at  19.083333 
MHz  (19083333  kHz),  Cp  = 
32  pF. 

The  oscillator  frequency  is 
pulled  or  adjusted  via  the 
VVC  diode  C7,  A  500  Hz 
change  in  oscillator  frequency 
will  change  the  frequency  of 
operation  (220  to  225  MHz) 
by  ^  6  kHz.  RS  controls  the 
bias  applied  to  C7.  This  ad- 
justment is  used  to  compen- 
sate for  temperature  changes 
as  well  as  allow  for  split  (5 
kHz}  channel  operation. 

Capacitors  used  were  silver 
mica;  C5  ts  a  ceramic  trim- 
mer. Capacitor  voltage  ratings 
are  not  critical  —  any  value 
greater  than  25  V  may  be 
used. 

02  is  a  buffer  amplifier. 
Frequency  at  CIO  is 
19.083333  MHz  ±  Af  of  500 
Hz. 

Note;  The  value  of  R5  is 
not  critical  Its  range  is  2k  to 
50k.  C5  is  adjusted  with  R5 
near  center  range  for 
19.083333  MHz  at  CIO.  Un^ 
less  otherwise  specifiedj  all 
resistors  are  ±5%,  V^  Walt. 

The  part  (or  equivalent) 
used  from  my  junk  box:  C7 
-  FC-S4  or  1N5144  or 
MVI404  or  MV109  (same  as 
C45). 

■^11,450  Presettable  Decade 
Counter 

Refer  to  Fig.  3.  The 
19.083333  MHz  signal  is  fed 
to  U13-13,  shaped^  and  fed  to 
Ul-a  U1  through  US  form  a 
■^N  counter.  U1  is  operated  as 
a  straight  ^10,  Due  to  the 
high  input  frequency,  19 
MH^,  any  reset  function  at 
Ul  would  introduce  counting 
error. 

The  frequency  present  at 
U2-8  is  19.083333  MHz  ^10, 

or  K9083333  MHz.  U2 
through  U5  form  a  -^N  of 
1145.  For  every  1145  pulses 
present  at  U2-8,  one  pulse 
appears  at  USIZ  CI  3  cou- 
ples the  edge  of  each  pulse  at 
US12  to  the  reset  gates  of 
U2,  3,  4,  and  5,  pin  L 

The  frequency  present  at 
U5-12  is  the  frequency  at 
U2-8  ^  1145,  or  L9083333 
MHz  -^  1  i  45  =  1 666.6666  Hz. 
U19  is  a  single-shot  used  to 


condition  the  narrow  pulse  at 
U5-12,  The  signal  at  U19-6is 
a  pulse  train;  frequency  is 
L666566  kHz. 

Digital  Mixer,  Low- Pass  Fil- 
ter, x2  Multiplier 

Refer  to  Fig.  4,  The  refer- 
ence  oscillator  signal^ 
19.083333  MHz,  is  fed  to 
U13-U  The  vco  signal, 
17,441666  MHz  to  18J50 
MHz,  is  fed  to  U13  2.  U13  Is 
an  SN7486  2-input  exclusive 
OR  gate.  The  output  signal  at 
U13-3  includes  the  difference 
frequency  between  the  two 
inputs  at  pins  1  and  2.  (fpjp  ] 
-  fpin  2  -  signal  at  pin  3.) 
To  eliminate  or  reduce  fpjn  1 

fpin  2,  3nd  fpjn  1  +  fpin  2 
present  at  pin  3,  the  output 
signal  is  passed  through  a 
low-pass  filter  consisting  of 
R13,  14,  and  0  5,  16,  and 
17.  The  0,333333  MHz  to 
1.641667  MHz  pulse  train  is 
amplified  by  06  and  U13,  pin 
9  in,  pin  8  out.  The  signal  at 
U13-8  is  fed  to  UlMl  and, 
via  C20,  to  U12-12  The  sig- 
nal at  U13-8  is  inverted  at 
UIMO  and  fed  via  C19  to 
U12-13.  The  pulse  train  pres- 
ent at  U 12-11  is  twice  the 
frequency  present  at  U13-8. 
U12  inputs  pins  12  and  13 
are  biased  high  (^  3  V),  and 
U12,  pin  11  is  held  high. 
When  U13-8  goes  low 
(changes  state),  the  high-to- 
low  transition  is  coupled  to 
U12^12,  and  U124  1  will  go 
low  for  ^  50  nanoseconds 
and  return  high.  When  U13-8 
changes  state  from  a  low  state 
to  the  high  stale,  Ul  140  wilt 
change  from  a  high  to  a  low 
state.  This  transition  is  cou- 
pled to  U12-13,  and  U12-11 
wilt  go  tow  for  ^  50  nano- 
seconds. The  signal  at  U12-1 1 
is  a  pulse  train  consisting  of 
50  nanosecond  pulses  at  a 
repetition  frequency  twice 
that  present  at  U13-8.  Fre- 
quency range  at  U12-11  is 
0.666666  MHz  to  3,283334 
MHz. 

Controllable    Presettable   De- 
cade Counter 

Refer  to  Fig,  5.  U8,  U9, 
and  UIO  are  presetiabtc  d^ 
cade  counter  chips.  The  data 
input  pins,  3,  4,  10,  and  1 1, 
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are  wired  to  the  frequency 
select     switches.     These 

counters  are  so  wired  that 
when  the  frequency  select 
switches  are  set  to  220.00 
MHz,  U10,  U9,  and  US  will 
count  900  pulses,  generate  a 
pulse  at  U8-12p  reset  the  data 
inputs,  and  then  count  to  900 
again.  With  the  frequency 
select  switches  set  to  224.00 
MHz,  the  counters  are  pro* 
grammed  to  count  500  pulses 
and  generate  a  pulse  at 
U8-1Z 

N  -  number  of  pulses  to 
be  counted.  The  vco  fre- 
quency =  19.083333  MHz  - 
(1666.666  Hz  xN)/2. 

When  N  =  900,  vco  = 
18.333334  MHz.  18333334 
MHzx  12  =  220.00  MHz. 

When  N  =  500,  vco  = 
18.666667  MHz.  18.666667 
MHzx  12  =  224,00  MHz. 

The  signal  at  U12*1  is  a 
pulse  train  within  the  fre- 
quency range  of  0.666666 
MH/.  to  3.283334  MHz.  The 
signa!  at  U12-2  is  held  high, 
2,4  10  5.25  voltSi  in  the  trans- 
mit mode.  In  the  receive 
mode,  U1 2-2  is  held  in  the 
low  state,  less  than  0,4  volts, 
until  the  receiver  offset 
counter  of  Fig.  9  sets  U18*2 
to  the  high  state,  which  drives 
Ul  2-2  high.  The  pulse  train  at 
U12-1  cannot  pass  to  U12-3 
with  U12*2  held  low.  When 
U12'2  is  at  a  high  stale,  the 
pulse  train  will  pass  to  U10-8 
and  be  counted  in  U8^  U9, 
and  U10.  When  the  counters 
count  the  number  of  pu!s<^ 
programmed  via  the  fre- 
quency select  switches,  U8-12 
will  change  state  from  a  high 
of  2.4  to  5,25  volts  to  a  low 
of  less  than  0,4  volts.  This 
high-to-low  transition  is  cou- 
pled to  U1M  via  C3Z  A 
pulse  of  approximately  50 
nanoseconds  is  generated  at 
Un-2  and  U114,  This  pulse 
is  used  to  reset  counters  U8, 
U9,  U10,  U14,  U15,  U16, 
U17,  and  U18,  There  is  more 
than  ample  time  for  the 
counters  to  be  reset  to  their 
data  inputs  before  the  next 
pulse  is  present  at  Ul  2-1 ,  The 
maximum  frequency  ai 
U12^1  15  3.283334  MHz,  with 
a  period  of  304  nanoseconds. 

Note:    If    cost    is    not    a 


This  photo  is  a  dose -up  of  the  main  board.  You  are  looking  down  at  the  iC  socket  pins.  See 
Fig.  12  for  fC  locations.  This  board  is  held  aboye  the  frequency  select  switches  on  four 
standoffs. 


factor,  use  SN74LS196  chips 
in  place  of  Sfsl74176  chips  at 
U8,  U9,  and  U10.  If  you  wish 
to   save    a    few    dollars,    use 

selected  SN74176  chips  at 
U8,  U9,  and  Ul  0, 

To  select  the  ICs  with  low 
input  current  at  the  data  in- 
puts, build  a  test  fixture  con- 
sisting of  a  14'pin  \C  socket 
and  four  1  k  Ohm  ±5%  14-Watt 
resistors.  Connect  +5  volts  to 
pins  1,  13,  and  14,  Connect 
ground  to  pin  7-  Connect  a 
1  k  Ohm  resistor  to  pin  3,  pin 


4,  pin  10,  and  pin  11,  The 
other  end  of  each  resistor 
connects  to  ground. 

Install  the  SN74176  chip 
to  be  tested  into  the  test 
fixture.  Apply  +5  volts.  Using 
a  high  impedance  voltmeter, 
measure  the  voltage  drop 
across  each  Ik  Ohm  resistor. 
Any  SN741 76  with  all  four 
voltage  readings  below  0,6 
volts  is  okay  to  use  at  U8, 
U9,  and  U10.  Since  you  have 
taken  the  time  to  make  the 
test  fixture,   record  readings 
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on  all  the  SN74176  ICs,  and 
use  the  three  with  ihe  lowest 
readings  at  US,  U9,  and  UIO. 
The  remaining  SN74176s  can 
be  used  as  required  at  U2, 
U3,  U4,  U5,  U14,  U15,  U16, 
and  U17.  In  these  positions, 
the  data  inputs  are  hard  wired 
to  +5  volts  or  ground.  The 
input  current  can  be  larger 
and   not  influence  operation. 

Phase  Comparator,  Low -Pass 
Filter,  Twin-Tee  Filter 

Refer  to  Fig,  6,  The  signal 
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at    R34  consists  of  a  pulse     This   1666*666   Hz   signal   is     ence    signat.    The    signal    at 
train  at  a  1666*666  Hz  rate,      the  phase  comparator's  refer-      R36,  when  the  system  is  in 
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the  locked  condition,  shall  be 
equal  in  frequency  and  in 
phase  to  the  reference  signal 
at  R34.  010  and  Ql  1  are 
level  shifters.  The  output 
levels  at  U1 9-6  and  Ua.l2are 
TTL;  each  pulse  changes  from 
a  low  state  of  less  than  0.4 
volts  to  a  high  state  of  2.4  to 
5.25  volts.  The  input  levels 
required  at  U6-3  and  U6-14 
are  a  low  slate  of  less  than  2 
volts  and  a  high  state  of  8  to 
1 1  volts.  010  and  01 1  switch 
levels  between  0.2  volts  and 
approximately  11  volts, 

U6  is  a  COS/MOS-type  IC 
phase  comparator.  This  chip 
compares  the  frequency  and 
phase  of  the  putse  trains  pres- 
ent at  its  inputs,  U6-3  and 
U6-14.  If  the  input  signals  are 
not  equal  in  frequency  and  in 
phase,  the  phase  comparator 
output  U6-13  is  driven  more 
positive  or  less  positive.  The 
phase  comparator  output  is  a 
dc  bias  voltage  which  is  fed  to 
C45,  the  vco  VVC  diode.  As 
the  voltage  level  at  U6-13 
changes,  the  bias  on  C45 
changes,  and  the  frequency  of 
the  vco  changes.  When  the 
inputs  at  U6-3  and  06-1 4  are 
of  equal  frequency  and  they 
are  phase  locked,  the  output 
level  at  U6-13  will  remain 
constant,  holding  the  vco  fre- 
quency constant  until  the  op- 
erator changes  the  frequency 
select  switches. 

The  output  of  U6-13 
passes  through  a  low-pass  fil- 
ter -  R3S,  R39,  R40,  C35, 
C36,  and  C37.  The  signal 
then  passes  through  a  twin- 
tee  filter  to  remove  any 
1666.666  Hz  ripple  present- 
The  twin-tee  fitter  consists  of 
R41,  R42,  R43,  C38,  C39, 
and  C40.  R45,  C41,  and  C42 
comprise  a  charge  storage  net- 
work to  hold  the  dc  voltage 
constant  until  the  next  in- 
formation update.  R46  passes 
the  dc  level  to  the  WC  di- 
ode, C45,  while  it  isolates  the 
capacity  of  C42- 

Note:  The  value  of  R39  is 
68,000  Ohms.  If  a  value  near 
40,000  Ohms  is  used,  re- 
sponse time  is  decreased  with 
a  tradc'off  in  greater  ripple 
present  at  C45,  C34  was 
added  to  eliminate  cross- talk 
present  in  the  CD4046  chip. 
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Voltage  Controlled  Oscillator 
and  Output  Circuits 

Refer  to  Fig,  7.  04  is  the 
voltage   controlled    osciHator 
(vGo).    This    is    a    modified 
Clapp    oscillator.     The     fre- 
quency    determining     com- 
ponents   are    LI,    C45,    C46, 
and  C47.   I  selected  a  14-1  nch 
slug  coil  form  and  wound  it 
for   approximately    1.75   uH 
with  the  slug  at  Its  midrange. 
I  used  a  known  ±10%  capaci- 
tor across  the  coil   LI  and  a 
grid- dip  meter  to  indicate  fre- 
quency of  resonance.  With  LI 
=  L75  uH,  at  18.75  MHz,  C 
total  =  approximately  41  pF. 
At    17.44    MHz,    C  tota!    - 
approximately  47.5  pF,  The 
operational  range  of  the  bias 
applied  to  C45  ts  between  2 
volts  and  6  volts.  The  change 
in   capacity  of   G45  is  from 
approximately    15    pF    at    2 
volts  to  approximately  5  pF 
at  6  volts.  Since  only  a  6,5  pF 
change  in  capacity  is  required 
to  change  the  frequency  of 
operation  from  17.44  MHz  to 
1 8,75  MHz,  the  values  of  C46 
and   C47   were   chosen   with 
the  total  capacity  across  €47 
in  the  range  of  41  to  47.5  pF. 
Actual    calculation    required 
that  €46  be  39  pF  and  €47 
be  36  pF.  I  used  two  1  8  pF 
capacitors  in  parallel  for  €47. 
LI   can  be  adjusted  to  bring 
the  oscillator   into   range.    If 
other  VV€s  are  used  for  €45, 
use  their  curves  of  capacity  vs, 
voltage  to  compute  the  capac- 
ity ratio  of  €46  and  €47.  A 
method  of  adjusting  or  test- 
ing the  vco  prior  to  closing 
the  loop  is  to  disconnect  R46 
at  €45,  connect  a  50k  Ohm 
pot  to  +8,2  volts  and  ground, 
connect  a  lOOjOOO-Ohm  resis- 
tor to  the  arm  of  the  pot,  and 
connect  the  other  end  of  the 
100,000-Ohm  resistor  to  €45, 
Use   a  voltmeter  to  monitor 
the  voltage  at  the  arm  of  the 
pot    Adjust   it  for   approxi- 
mately 2  volts,  and  adjust  LI 
for  approximately  17.4  MHz, 
The   frequency  measurement 
source  may  be  a  counter,  an 
allband  receiver,  or  a  grid-dip 
meter.    Adjust    the    pot   for 
approximately    6   volts,    Fre- 
quency  of  the  vco  should  be 
greater  than  18.75  MHz,  but 
less  than  19.0  MHz,  Balance 


Ll^  €46,  and  €47  as  required 
Remove  the  pot  and  the 
100,000-Ohm  resistor  Con- 
nect €45  to  R46. 

The  vco  can  be  frequency 
modulated  by  applying  ap- 
proximately 0.5  volts  of 
audio  at  the  audio  input  port. 
The  audio  source  must  be 
capacitive  coupled,  or  you 
must  add  a  ,1  uF  capacitor  in 
series  with  RF€1,  Q5  is  a 
buffer  amplifier.  The  signal  at 
U7-11  is  fed  to  the  main 
board  at  U13-2^  which  is  Vi  of 
the  mixer  input.  (See  Fig.  4.) 
The    output   at   U7-8   is   fed 


through    a   low-pass  filter  to      control  signal  at  U7-4  is  high, 
the  receiver  output  port.  The      2A  to  5,25  volts,  only  when  a 
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ground  is  present  at  the  R/T 
mode  port  A  ground  is  pres- 
ent at  the  R/T  mode  port 
only  in  the  transmit  mode, 
(See  Fig,  8.)  Only  in  the 
transmit  niode  is  the  vco  sig- 
nal present  at  U7-6  and  at  the 
transmit  port. 

Note:  I  used  G,E.  clear 
silicone  compound  to  reduce 
vibration  effects.  Coat  LI  and 
all  components  in  the  area  of 
LI /The  parts  (or  equivalent) 
1  used  from  my  junk  box  are: 

Audio    input    port   —    RCA 

phono  jack; 

Receiver  L.O.  output  port  - 

BNC  chassis  mount; 

Transmit  port  ~  BNC  chassis 

mount; 

RFCl  -ohmiteZSO; 

RFC2,  RFC3-ohmiteZ144; 

C45   (Dl)   -  FC-54  Fujitsu, 


Nissho  America  Corp.,  80 
Pine  Street,  New  York  NY 
10005;  or  1N5144,  M  VI 404, 
or  M  VI 09. 

Transmit/ Receive  Mode  Con- 
trol Circuits 

Refer  to  Fig.  8,  The  range 
of  signal  levels  to  be  applied 
at  the  R/T  mode  select  port  is 
zero  or  ground  to  15  volts  or 
an  open  circuit;  In  the  receive 
modej  the  R/T  mode  port 
should  see  an  open-circuit 
condition,  or  you  can  apply  a 
voltage  between  3  and  15 
volts.  !n  the  receive  mode,  Q7 
is  in  the  on  state;  Q7's  collec- 
tor is  at  less  than  0.4  volts. 
Un-12  is  at  a  high  state,  2.4 
to  5.25  volts.  In  the  transmit 
mode,  a  ground  is  applied  at 
the  R/T  mode  port  Q7  is  in 
the  off  state,  and  its  collector 


BNt. 


is  at  a  level  between  2.4  and 
5,25  volts.  U1M2islow,  less 
than  0.4  volts.  In  this  mode, 
U12'8  is  held  lowland  Ull-g 
is  at  a  high  state,  holding 
U12^2  high.  U12-2  is  the 
count- enable  gate  to  the  con- 
trail  able  presettable  counter. 
(See  Fig,  5.) 

In  the  receive  mode^  the 
level  at  U12-9  is  held  high 
until  the  receiver  offset 
counter  counts  1070  pulses 
and  Ln8-2  is  driven  low. 
U12-8  then  goes  low  and 
drives  Ull-S  high,  which  en- 
ables the  controllable  pre- 
settable counter. 

The  part  (or  equivalent) 
used  from  my  junk  box  is: 
RFC4  —  Erie,  part  number 
1270-009,  1270-024,  or  1201 
or  1 202. 

Receiver    Offset    Presettable 
Decade  Counter 

Refer  to  Fig,  9.  The  signal 
at  U12*ll  is  a  pulse  train. 
The  frequency  of  the  pulse 
train  varies  between  666,666 
H?  and  3.283334  MHz.  This 
signal  is  fed  to  the  input  gate 
of  U12-4.  With  U18  in  the 
reset  mode,  U1  8-2  is  at  a  high 
state,  and  U12''5  is  at  a  high 
state.  The  pulse  train  at  U12- 
4  will  pass  to  U12'6  to  be 
counted  by  U14,  U1 5,  U16, 
and  U17,  When  U17-12 
changes  state,  U18-2  will  go 
to  the  low  state  and  remain 
low  until  a  reset  pulse  is 
present  at  U11-5. 

As  shown  in  Fig.  9,  U14, 
U15,  U16,  and  Ul  7  are  wired 
to  count  1070  pulses.  Each 
pulse  at  U12-4  has  the  effect 
of  a  10  kHz  offset  at  220^225 


h 


■?io- 


A 


Siin. 


® 


FILTER 

METWQfiK 


h 


J     0 
© 


COPPER  SIDE  ® 


Fig.  /2.  Mam  circuit  board  ICfayout 
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MHz.  The  effect  of  adding 
the  presettable  counter  to  the 
controllable  counter  (see  Fig. 
5)  is  to  force  the  vco  in  the 
receive  mode  to  change  fre- 
quency by  a  fixed  amount. 
The  fixed  amount  of  offset  is 
equal  to  the  receiver's  first  i-f, 
10  kHz, 

As  an  example^  set  the 
frequency  select  switches  to 
224,94  MHz.  In  the  transmit 
mode,  the  vco  frequency  is 
224.94  MHz/12,  or  18.745 
MHz.  In  the  receive  mode, 
the  vco  must  shift  to  {224.94 
MHz  -^  10.7  MHz)/12,  or 
17.853333  MHz,  For  any  fr^ 
quency  selected,  the  -10.7 
MHz  term  is  a  constant.  The 
vco  in  the  receive  mode  will 
be  forced  to  shift  lower  due 
to  the  phase  comparator  seek- 
ing locked  condition.  The  fre- 
quency at  U6-14  must  equal 
the  frequency  at  U6-3^  which 
is  a  constant  1666,666  Hz. 

As  the  offset  of  1070 
pulses  is  added  to  the  scaled 
count  of  US,  U9,  and  U10, 
the  frequency  at  U12-11 
must  increase.  The  frequency 
out  of  the  mixer  U13-3  can 
increase  only  when  the  fre- 
quency difference  between 
U13-1  and  U13-2  IhcfMses. 
The  signal  at  U13-1  is  a  fixed 
19.083333  MHz  from  the 
crystal  oscillator.  Therefore, 
the  vco  frequency  at  U13-2 
must  be  driven  lower. 

If  your  receiver  has  a  first 
i-f  other  than  10.7  MHz,  the 
counters  U14,  U15,  U 16,  and 
U17  must  be  reprogrammed: 
i-f/10  kHz  ^  number  of  pulses 
to  be  counted. 

As  an  example,  if  an  i-f  of 
12  MHz  is  used,  12  MHz/10 
kHz  =  1200  pulses,  and  U14, 
U15,  U15,  and  U17  must  be 
programmed  to  count  1200 
pulses. 

This  scheme  as  shown  is 
for  IdW-side  injection.  Fre- 
quency at  mixer  U13-3  - 
(1666,666  Hz  x  N)/2,  Fre- 
quency of  the  vco  = 
19.083333  MHz  -  frequency 
at  U13-3.  N  is  the  total  num- 
ber of  pulses  that  the  count- 
ers are  programmed  to  count 

Frequency    Select    Switching 

Refer  to  Fig.  1 0.  The  data 
input  code  required  to  pro- 
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pam  the  preset  table  decade 
counters  U8,  U9,  and  UlOof 
Fig.  5  is  binary  coded  decimal 
(BCD).  I  did  not  locate  BCD 
switches  for  less  than  $2.00,  I 
purchased  five  single-pole 
10-position  switches  for 
$0.99  each  from  Radio 
Shack,  Using  the  diode-switch 
scheme  shown  in  Fig.  tO,  the 
switches  were  converted  to 
BCD,  Only  five  switches  were 
used.  The  .01  MHz  switch, 
S6,  is  common  to  both  banks 
of  switches.  Another  switch 
can  be  added  to  the  S2,  S4 
bank  wired  as  S6  is,  with  a 
diode  in  series  with  its  arm 
common  with  the  diodes 
from  the  arms  of  S2  and  S4 
Add  a  diode  in  series  with  the 
arm  of  S6,  and  wire  its  anode 
to  the  anodes  of  the  diodes 
from  the  arms  of  S3  and  S5, 
Now  the  operator  can  offset 
both  transmit  and  receive  fre- 


quencies   in    the    0,01    MM? 
range* 

The  REC  select  switch,  SI, 
selects  the  frequency  in  the 
receive  mode.  The  XMIT  sel- 
ect switch^  %ly  selects  the 
frequency  in  the  transmit 
mode*  The  operator  sets  the 
transmit  and  receive  frequen- 
cies as  a  direct  readout  of  the 
frequency  select  switches. 
With  S2  set  to  2,  54  set  to  3, 
and  S6  set  to  5,  the  fre- 
quency of  operation  is 
222.350  MHz.  With  S3  set  to 
3,  S5  set  to  5,  and  S6  set  to 
0,  the  frequency  of  operation 
is  223.500  MHz. 

In  the  receive  mode,  2.4  to 
5*25  volts  is  applied  to  R60. 
08  will  conduct  and  09  will 
be  off.  When  09  is  off,  grea^ 
er  than  3  volts  is  applied  at 
the  arm  of  SI.  The  data  gates 
of  U8  and  U9  will  then  come 
under  control  of  52  and  4  or 
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S3  and  5,  as  controlled  by  the 
position  of  SI,  In  the  trans* 
mil  mode,  08  is  off  and  09  is 
on.  Between  3  and  5  volts  is 
applied  to  the  arm  of  S7,  The 
position  of  S7  will  select  the 
frequency  code  to  be  sent  to 
US  and  U9,  When  08  is  on, 
09  is  off,  and  when  Q8  is  off, 
09  is  on.  In  the  on  state,  less 
than  0,4  volts  is  applied  to 
the  diode  al  its  collector,  so 
the  switch  connected  to  the 
on  transistor  has  no  effect  on 
the  frequency  programming. 


Power  Requirements 

See  Fig.  IL  TTL  logic 
requires  4,75  to  5.25  volts_ 
Two  5-volt  regulators  were 
used.  One  would  be  ample, 
but  I  used  a  second  5- volt 
regulator  to  power  the  vco 
output  chip,  R61  is  not  re- 
quired  if  PS2  is  attached  to 


the  metal  frame,  heat  sink  of 
the  synthesizer.  I  mounted 
PS2  to  the  PC  board,  R61 
will  limit  the  power  dissipa- 
tion of  PS2.  FL1  js  a  line 
input  filter,  03  is  an  emitter 
follower  used  to  generate  and 
filter  the  11.3-volt  source. 
This  synthesizer  was  designed 
to  operate  from  a  source  of 
1 2  to  1  5  volts. 

The  part  (or  equivalent) 
used  from  my  junk  box  is: 
FL1  -  Erie,  tow-pass /higfv 
frequency  filter,  type 
127a009,  1270-024,  or  fced- 
through-type  1201  or  1202, 
etc. 

Construction 

Refer  to  Figs,  12  and  13* 
The  transistors  and  the  inte- 
grated circuit  chips  (IC)  are 
mounted  on  two  copperclad 
boards.  The  copper  is  used  as 
a  ground  plane.  The  ICs  are 
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installed  in  14  or  16  pin  dual 
in-line  sockets,  then  mounted 
upside  down.  The  IC  top  is 
up  against  the  copper  with 
the  socket  pins  up  away  from 
the  board.  All  ground  connec- 
tions are  as  short  as  possible 
from  the  copper  ground  plane 
to  the  ICs*  socket  pins.  The 
ground  connections  hold  the 
ICs  to  the  board  The  Svolt 
regulators  are  mounted  to  the 
main  copper  clad  board.  Due 
to  ground  loops,  the  vco  and 
the  output  IC  (U7)  are  locat- 
ed on  a  small  separate  copper- 
clad  board,  I  suggest  that  this 
vco  board  be  mounted  in  the 
enclosure  to  position  the  coil 
(LI)  form  parallel  to  the 
Earth's  surface  when  in  use. 
The  vco  frequency  is  (ess  sus- 
ceptible to  shock  or  vibration 
with  the  coil  windings  per* 
pendicular  to  the  direction  of 
induced  shock. 

The  two  boards  were 
mounted  in  a  5**  x  7"  x 
3"  aluminum  box  with  a 
bottom  plate*  The  frequency 
select  switches  are  accessible 
at  the  top.  1  did  not  experi- 
ence the  presence  of  rf  feed- 
through  problems  when  driv- 
ing the  15- Watt  transmitter. 

The  enclosure  should  be  rf 
tight  Use  rf  feed  through  de- 
coupling for  both  power  and 
mode  select  (transmit/ 
receive)  inputs. 

Note   1   —  Crystal  Oscillator 
R5  Adjustment 

Crystal  o^illator  R5  ad- 
justment  is  made  using  the 

receiver  audio  or  discrimina- 
tor meter  as  aguide- 

Note  2  —  Receiver  High-Side 
Injection 

If  your  QTH  is  in  an  area 
where  television  transmission 
in  the  198  to  204  MHz  range 
presents  image  problems,  you 
can  shift  the  image  frequency 
above  240  MHz  by  using 
high-side  local  oscillator  injec- 
tion in  the  receiver.  The  fol- 
lowing changes  are  required 
to  convert  the  synthesizer  to 
high-side  injection  for  use 
with  a  receiver  with  a  first  i-f 
of  10.7  MHz: 

1)  Crystal  XI  should  be 
19.975  MHz,  parallel  mode, 
32  pF  load  capacity,  funda- 


mental mode* 

2)  Program    the    presettabie 

decade  counter  to  -^1 1 ,985  as 

follows: 

Remove  the  jumper  between 

Ul  pins  5  and  6; 

Remove   the   input  at   Ul-S 

and  connect  it  at  Ul-6; 

Remove    the    connection    at 

U2-3; 

Remove    the    connection    at 

U2-10; 

Connect  U2'3  to  ground; 

Connect  U2-10  to+5  volts; 

Remove    the    connection    at 

U3^3; 

Remove    the    connection    at 

U3^4; 

Connect   U3-3  and   U3-4  to 

ground; 

Remove    the   connection    at 

U4-3; 

Remove    the    connection    at 

U4-10; 

Remove    the    connection    at 

U4-11; 

Connect  U4-3  to  +5  volts; 

Connect  U4-10  to  +5  volts; 

Connect  U4-11  to  ground; 

Remove    the  connections  at 

US  pins  3 J  4,  10,  and  11 ; 

Connect  US  pins  3,  4,  and  10 

to+5  volts; 

Connect  U5-11  to  ground; 

Remove    the    connection    at 

U12-10; 

Connect   U12  10  to  U1M3; 

Retune  vco  LI  to  cover  18.3 

to    19.7    MHz.    If   required, 

retune    your    receiver    local 

oscillator/multiplier  chain. 

Cost 

As  of  the  January,  1978, 
issue  of  73  Magazine f  the  cost 
of  all  ICs,  diodes,  transistors, 
regulators,  and  VVCs  was 
$25.01. 

Options 

Figs.  2  through  13  define 
the   basic  220   to   225  MHz 

frequency  synthesizer.  The 
following  schematics  are 
options  which  may  be  used  in 
place  of  Figs.  2  through  13, 
as  desired. 

7.  High 'Side  injection  — 
Replace  Fig.  2  with  Fig,  14; 
replace  Fig,  3  with  Fig.  16; 
and  replace  Fig,  8  with  Fig. 
15. 

2,  Single*  frequency  select 
switching  with  simplex  re- 
peater mode  switch  (repeater 
offset  —  L6  MHz)  —  refer  to 
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Fig.  10.  Defete  the  following 
parts:  SI,  S2,  S4,  09,  08, 
R57,  R58,  R59,  R60,  S7,  and 
the  diodes  in  series  with  the 
arms  of  S3  an;  S5.  Connect 
the  arm  of  S3  to  +5  volts. 
Connect  the  arm  of  S5  to  +5 
volts.  S3,  S5,  and  S6  are  the 
frequency  select  switches. 

The  mode  select  switch  is 
added  as  follows:  Replace 
Fig.  9  with  Fig,  18.  Modify 
Fig,  18  by  adding  S8,  the 
diodes,  capacitors^  and  re^ 
sistor  of  Fig,  20. 

Note    that    with    low-side 


injection,  the  frequency  se- 
lect switches  set  the  trans- 
mitter frequency  in  the  re- 
peat mode.  The  receiver  fre- 
quency will  be  offset  1,6 
MHz. 

Note  that  with  high-side 
injection,  the  frequency 
select  switches  set  the  re- 
ceiver frequency  in  the  repeat 
mode.  The  transmitter  fre- 
quency will  be  offset  1,6 
MHz, 

3,  Parts  reduction  —  The 
number  of  ICs  can  be  reduced 
by  two.  U4  and  U17  can  be 


Social  Ei/ents 


RAPID  CITY  SD 
JUL  12 

The  annual  South  Dakota 
hamfest  wHI  be  held  on  July  1 
and  2,  1978,  at  Surbeck  Center 
on  the  campus  of  the  South 
Dakota  School  of  Mines  and 
Technology,  Rapid  City,  South 
Dakota.  There  will  be  technical 
forums,  an  ARRL  forum,  a  flea 
market,  and  industrial  tours. 
The  grand  prize  will  be  a  Ken- 
wood TS-520S:  the  pre  reg  I  St  ra- 
tion prjze  will  be  a  Kenwood  TR- 
7500.  Admission  is  $4.50  in  ad- 
vance (before  June  1)  or  S5.00  at 
the  door.  Plan  to  include  this  on 
a  vacation  to  the  B^ack  Hills  lor 
the  July  4th  weekend.  We 
recommend  early  reservations 
for  accommodations.  For  more 
Information  and/or  assistance 
with  reservations,  write  to 
Biack  Hilis  ARC,  Box  1014, 
Rapid  City  SD  57709. 

BR  IDG  ETON  MO 
JUL  6-8 

Th«  rCHN/MARAC  10th  an- 
nual convention  will  be  held 
July  6,  7,  and  S  at  the  Holiday 
Inn,  4545  N.  LIndburg  Blvd,, 
Bridgeton  MO,  This  convention 
will  involve  amateur  radio 
operators  from  every  part  of  the 
United  States  and  several  DX 
stations,  al)  sharing  a  common 
interest  in  county  hunting  and 
mobile  operation.  The  electron 
of  MARAC  officers,  meetings, 
workshops,  and  some  Impor- 
tant social  activities  will 
highlight  this  year's  conven- 
tion. Of  course,  there  will  be 
prizes  and  awards  to  add  spice 
to  the  festivities.  Those  in* 
terested  in  attending  this 
year's  convention  can  send  for 
information  from  Convention 
Director  Jim  Glascock  WIIFF» 
3416  Manhattan  Ave,,  St,  Louis 
MO  63143. 

WELLINGTON  OH 
JUL  8 

The  NOARSFEST  will  be  held 


on  Saturday,  July  S,  from  7:00 
am  to  6:00  pm,  at  the  Lorain 
County  Fairgrounds,  Well- 
ington OH.  There  will  be  a  well- 
marked,  paved  flea  market  area. 
A  DenTron  DTR-1  transceiver 
will  be  given  away  as  well  as 
100  other  prizes.  Tickets  are 
$1.50  before  July  1  and  $2,00  at 
the  gate.  Talk-In  on  146.10/70, 
Mobile  check-in  for  prizes  on 
146.52.  For  further  info,  contact 
NOARSFEST,  PO  Box  354, 
Lorain  OH  44052. 

CUMMINGTON  MA 
JUL  8-9 

The  Northern  Berkshire 
Amateur  Radio  Clubs  hamfest 
will  be  heid  on  July  8th  and  9th 
at  the  Cummington  Fair 
Grounds,  Cummington,  Massa- 
chusetts. There  will  be  free 
overnight  camping,  technical 
talks,  demonstrations,  and 
dealers.  The  flea  market  will 
cost  $1.  Admission  wiU  be  $4 
Of*  with  spouse.  $€,  Advanced 
tickets  are  S3  and  $5.  For  infor- 
mation write:  Hiidy  Sheerin 
WA1ZNE,  89  Greyiock  Terrace. 
PIttsfield  MA  01201. 

CHARLESTON  SC 
JUL  8-9 

The  Charlestowne  Hamfest 
will  be  held  July  8-9  at  Gaillard 
Municipal  Auditorium,  77 
Calhoun  Street,  beginning  on 
Saturday,  July  6,  at  8:00  am. 
Events  include  FCC  exams  on 
Saturday  at  8:00  am,  planned 
ladies'  activities,  and  a  Social 
Room  Saturday  at  7:30  pm.  Ad- 
mission charge  Is  $3,00.  Tables 
are  availabie  for  $3.00.  Free 
refreshments.  Talk-in  on  34/94. 
For  further  information^  write  to 
PO  Box  4555,  Charleston  SO 
29405. 

INT'L  PEACE  GARDENS 

MANITOBA 

JUL  8-9 

The    15th    annual    Interna- 
tional Hamfest  at  the  Canadian 


eliminated  Replace  Fig,  3 
with  Fig.  17.  Replace  Fig.  9 

with  Fig.  18.  Note  that  U5 
and  U16  are  changed  from 
SN74176to  SN74177. 

If  you  use  high-side  injec- 
tion, replace  Fig.  16  with  Fig, 
19  iind  replace  Fig.  9  with 
Fig.  18.  Note  thai  U3,  U5, 
and   U16  are  now  SN74177, 

As  you  can  see,  a  PC  board 
is  not  required  to  make  this 
synthesizer  This  scheme  can 
be  modified  for  use  on  2 
meters  or  at  440  MHz. 

If  you   have   any  specific 


PavfHon  m  the  fnternationaf 
Peace  Gardens  will  be  held  on 
Saturday  and  Sunday,  July  3-9, 
beginning  at  2:00  pm.  Transmit- 
ter hunts,  contests,  door  prizes, 
and  lots  of  other  social  ac- 
tivities. Admission  is  $5>00  for 
hams,  $2.00  for  non-hams,  and 
children  are  tree.  Plenty  of 
camping  facilities.  Talk-In  on 
34/B4.  3990.  and  3778  kHz.  For 
further  info,  contact  Lynn  A, 
Nelson  WAeWBS.  1301  2nd  Ave. 
W.,  Devils  Lake  ND  58301  or 
Reginald  G.  Edworthy  VE4RW, 
449  7th  St.,  Brandon,  Man.  R7A 
3S9, 

INDIANAPOLIS  m 
JULS 

The  Indianapolis  hamfest 
will  be  held  on  Sunday,  July  9. 
1978.  The  gates  will  be  open 
from  6:00  am  to  4:30  pm.  The 
place  is  the  Marion  County  Fair- 
grounds,  S.E.  corner,  in  India- 
napolis, Indiana.  There  will  be 
professional  commercial  ex* 
hibiting,  a  covered  flea  market, 
and  an  unlimited  outside  flea 
market  Overnight  camping 
facilities  with  hookup  are 
available.  For  information, 
write  to  Indianapolis  Hamfest, 
PO  Box  1002,  Indianapolis  IN 
46206, 

ESSEX  MT 
JUL  15-16 

The  International  Glacier- 
Waterton  Hamfest  wilt  be  held 
on  July  15-16.  1978,  in  the  West 
Glacier  Area,  Montana.  The 
location  will  be  at  the  Three 
Forks  Campground,  10  miles 
east  of  Essex  MT  on  U.S.  High- 
way 2.  Registration  begins  at 
9:00  am  MST, 

BOWLING  GREEN  OH 
JUL  16 

The  Wood  County,  Ohio,  14th 
annual  Ham -a- Rama  will  be 
held  on  Sunday,  July  16,  al  the 
fairgrounds  in  Bowling  Green 
{Just  off  l-75>.  Gates  open  at 
10:00  am.  Admissron  and  park- 
ing are  free.  Tables  are 
available  for  $3.00  or  8- foot 
spaces  for  $2.00  (advance  table 
or  space  rental  to  dealers  only). 


questions  related  to  this 
220*2  25  MHz  frequency 
synthesizer,  send  me  the 
questions  and  a  stamped  self- 
addressed  envelope.  ■■ 

References 

1,  RCA  COS/MO S  Integrated  Cir* 
cijiTS,  SSD-203C,  1975  Data  Book 
Series,  pages  227  through  233. 

2,  "The  RCA  COS/MOS  Phase 
Locked  Loop  .  ,  r\  COS/MOS 
Micr&power  Phas^  Locked  LoQp, 
pages  471  through  478. 

3,  The  TTL  Data  Book,  Texas 
instruments,  1973,  pages  62,  63, 
64,  79,  82,  86.  94,  1 20.  1 34,  209, 
369,  and  451. 


Trunk-sale  space  and  food  will 
also  be  available.  There  will  be 
a  main  prize  drawing  and  lots  of 
door  prizes.  K8TIH  talk^in  on 
146,52  simplex.  Tickets  are 
$1.50  In  advance,  $2.00  at  the 
door.  Write  to  Wood  County 
Amateur  Radio  Club,  c/o  Eric 
Willman,  14118  Bishop  Road, 
Bowling  Green,  Ohio  43402, 

ARUNGTON  VA 
JUL  22-23 

The  Amateur  Computing  78 
microcomputer  festival  will  be 
heid  July  22-23  at  the  Sheraton 
National  Motor  Hotel,  Cotum- 
bia  Pike  and  Washington  Blvd., 
Arlington  VA.  The  show  wIN 
feature  commercial  exhibits* 
personal  computer  displays, 
seminars,  and  club  activities. 
Computer  hobbyists  and  the 
general  public  are  weicome. 
Registration  at  the  door  for  two 
full  days  is  $5.00  {spouse  and 
children  of  ticket  holder  admit* 
ted  free),  If  not  sold  out,  Satur* 
day  night  banquet  tickets  are 
$14.00  per  person  if  purchased 
at  the  show.  Admission  tickets 
are  $4.00  and  the  banquet 
tickets  are  $12.00  per  person,  »f 
ordered  in  advance  by  mail- 
Send  check  payable  to  AMRAD 
to  PO  Box  682,  McLean  VA 
22101, 

MARSHALL  MO 
JUL  23 

The  Sndian  Foothills  Amateur 
Radio  Club,  Inc.,  will  hold  its 
third  annual  hamfest  on  July 
23,  1978,  in  an  air-conditioned 
multipurpose  building  at  the 
Saline  County  Fairgrounds  \n 
Marshall,  Missouri.  There  will 
be  flea  markets  for  the  OM  and 
XYL  <tableS"$2.00  for  first 
table;  $1.00  for  each  additional 
table).  Many  prizes  are  to  be 
awarded  and  there  will  be  old 
and  new  equipment  displays. 
Campgrounds  (no  connections 
for  utiHttes)  are  avarlable.  The 
timetable  is  8:00  am—registra- 
tion; 8:00  am  to  10:00  am— 
breakfast  rolls  and  coffee; 
11:30  am— lunch— all  you  can 

Continued  on  p^ge^  f44 
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Beat  the  Microphone  Blahs 


more  oomph 
for  FM  audio 


George  K  FaJlenbeck  Kl  HQWf4 
1 008  Pine  Lake  Drive 
NkeviUe  FL  32575 


Are  you  plagued  by  a 
microphone  which  gen- 
erates insufficient  output?  Do 
you  have  to  darn  near 
swallow  the  thing  to  obtain 
decent  modulation?  Is  your 
FM    rig's   deviation    control 


ffi 


iff 


CI 


mpuT  o — ^ 


/hro  IC    CASE 


0«    PIN   4 


wide  open,  and   you're  still 

getting  reports  of  low  audio? 

Read  on^  for  the  cure  is  at 

hand! 

The  Heath  Micoder  has  an 

output  of  30  mV,  which  is 
supposedly   enough   to  drive 

the  input  speech  clipper  of 
the  HW-2036  into  limiting. 
This  would  tend  to  hold  the 
audio  level  constant  over  a 
reasonable     range.     My 


C3 


!_ 


R4 

-'V^^ 


If 


i 


■*  OUTPUT 


TO    LC    CASE; 
OR    PIN    1 


eOTTDU      VTEit 


Fig,  1.  IC  —  LM741CH,  TO-5  metal  case  style,  available  from 
James  Electronics  (if  different  case  configuration  is  used, 

pinout  may  be  different);  CI  —  5  uF  or  larger  tantalum;  C2, 
C3^JuF  tantalum;  Rl,  R2  -  4  7k,  %  W;  R3  -  47k,  %  W; 
R4-330k,  y^W. 


HW-2036     was     not    being 

driven  sufficiently.  If  1 
babked  off  from  the  mike  the 
least  bit|  the  modulation 
dropped  drastically*  The 
transceiver  input  seemed  sen- 
sitive enough,  since  the 
touchtone^^  level  was 
perfect  for  the  rather  finicky 
local  repeater's  autopatch 
with  the  touch  tone  level  pot 
in  the  Micoder  set  at  only 
50%  of  maximum.  That  left 
the  fancy  electret  capacitor 
mike  in  the  Micoder  as  the 
culprit  Its  output  was  al- 
ready boosted  by  an  integral 
preamp,  but  it  wasn't  suffi- 
cient, A  fair  proportion  of 
the  HW-2036  owners  in  the 
area  have  the  same  problem. 
What  quickj  dirty  fix  would 
boost  the  gain? 

A  quick  scan  through  tC 
literature  resulted  in  the  fol- 
lowing preamp.  They  don't 
get  much  simpler.  The 
original  version  used  minia- 
ture pots  for  symmetry  and 
gain  adjusts  and  wouldn't  fit 
Into  the  Micoder  case.  It  also 
generated   hum.   The  second 


version  dispensed  with  the 
pots  in  lieu  of  fixed  resistors, 

eliminated  the  hum^  and  is  set 
for  adequate  gain  for  the 
2036  application. 

Tantalum  capacitors  and 
quarter- Watt  resistors  are 
recommended*  since  they 
form  a  very  compact  unit  All 
wiring  is  lead  to  lead  (dead 
bug).  Qrcuit  ground  is  the 
case  of  the  741  IC  metal  case 
In  this  case,  you  will  prob- 
ably find  that  the  case  is 
internally  grounded  to  V-,  so 
you  won't  have  to  make  the 
connection  externally.  If  you 
use  a  DIP-styte  IC,  use  what- 
ever pin  Is  V-  as  circuit 
ground.  Use  thin  shielded 
lead,  such  as  the  type  used  in 
phonograph  tone  arms,  for 
the  input  and  output  leads.  It 
is  very  flexible  and  easy  to 
work  with.  You  11  pick  up 
hum  if  you  don't  use  the 
shielded  lead  Strive  for  the 
smallest  resultant  package* 
After  you  have  tested  the 
unit,  either  in  the  mike  or 
using  some  convenient  audio 
amp,  pot  the  entire  module  in 
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a  blob  of  >fninute  quick- 
setting  epoxy.  The  unit  wrlf 
be  insulated  and  physically 
protected,  and  you  will  pre- 
vent shorts  between  com- 
ponents or  to  the  Micoder 
terminals. 

Installation  in  the  Micoder 
is  simple.  Disassemble  the 
Micoder  casci  and  set  the 
touch  tone  generating  board 
aside.  Remove  the  9  V 
battery  because  you  will  zap 
the  push- to- talk  input  tran- 
sistor in  the  HW-2036  if  you 
accidentally  get  9  V  on  the 
push- to- talk  line.  All  you 
need  do  is  short  the  two 
middle  lugs  on  the  Pi  I 
switch,  I  did*  Disconnect  the 
2,2k,  14- Watt  resistor  from 
pin  2  of  the  mike  element. 
Connect  the  preamp  input 
lead  center  conductor  to  pin 
2  and  the  shield  to  pin  3. 
Connect  the  9  V  supply  lead 

to  SW-101,  lug  4.  Connect 
the  ground  lead  to  terminal 
strip  D,  lug  1-  Connect  the 
output  lead  center  conductor 
to  the  end  of  the  2.2k  resistor 
previously  disconnected  from 


lug  2  of  the  mikcp  Let  the 
shield  float  Cram  the  preamp 
against  and  under  terminal 
strip  D,  and  glue  it  down. 
Reinstall  the  battery,  and  re- 
assemble the  Micoder  case 

The  preamp  is  sei  for  a 
voltage  gain  of  about  8  (gain 
=  [R4  +  R3]/R3). 

The  gain  can  be  adjusted 
(before  potting)  by  varying 
R4,  Decrease  R4  to  decrease 
gain  and  vice  versa.  With  R4 
set  at  1  meg,  youll  realize  a 
gain  of  about  22,  or  an 
output  of  about  660  mV  for 
30  mV  in. 

While  thrown  together  for 
the  Micoder,  this  preamp 
should  be  applicable  to  any 
other  low-level  mike.  Just 
supply  a  source  of  9  V  or  less. 
High-level  mikes,  such  as 
crystal  or  certain  ceramic 
types^  will  overdrive  this  pre- 
amp. Also,  there  is  no  reason 
why  you  can't  mount  it 
inside  the  rig  to  more  con- 
veniently access  a  source  of 
voltage. 

You  probably  never  drove 
your  FM  transceiver  into  the 


^  V 


Example  of  construction.    This  unit  was  constructed  using 

Vi  -  Watt  resistors  and  is  larger  than  necessary. 


proper  speech  clipping  mode 
if  your  mike  output  was  pre- 
viously inadequate.  You  now 
will  and  with  the  mtke  at 
q  uite     reasonable     distances 


from  your  mouth.  Be  pre- 
pared to  reduce  the  deviation 
limiting  control  on  the  rig  or 
face  the  wrath  of  the  local 
rabble.  « 


r 
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In  the  northwest! 

ATLAS    •   fCOM    •   KENWOOD    •   YAESU 


ir  m. 


Alias  3S0  XL 
$995,00 


Kenwood  TS-S20S 

S739.00 


Kenwood  TS-820S 

$1098,00 


mttlni  [A#lQfl 


Yaesu 

FT-101E$799.£X) 
FT-1  01  EE  $759,00 


Yaesu  FT-aOlD  -$935.00 


COMMUNICATIONS   a46 

17550  15th  Ave.  H.E.  •  Seattle  WA  98155  •  (206)  3648300 
Other  locations;  (Walk-in  customers  only)  •  Bellevue  -  12001  N.  E,  12th  •  Everett  -  6920  Evergreen  Way  •  Open  Mon.  thru  Sat 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  OF  WASH. 

l-tSOO)  562-7625 
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mm^ 


Robert  Mob^l 

Box  23 

BirminghaLTn  NJ  OSQll 


Forbidden  Contacts 


19  countries  off  limits  to  4X4  amateurs 


I  found  the  house  of  Ricky 
Kline  4X4NJ  as  one 
might  expect  I  told  sonne 
of  his  neighbors  in  Gan 
Yavne,  a  removed  little  town 
to  the  south  of  Tel  Aviv,  that 
I  was  looking  for  the  amateur 
radio  operator.  When  that  did 
not  bring  directions^  I  added 
that  I  was  sure  that  he  had  a 
giant  antenna  on  his  house. 
"Oh,  that  one"  responded 
my    informants,    and    within 


minutes  I  was  at  Ricky's  gate. 

He  showed  me  into  his 
large  attractive  split-level 
house  while  the  I  dog  I  had 
read  about  at  the  front  gate 
made  his  presence  known 
from  somewhere  in  the  back- 
yard. We  sat  briefly  in  the 
sunken  living  room  and  then 
climbed  past  two  more 
immaculate  floors  and  finally 
reached  his  shack.  Towering 
bookcases   with  the  stacked 


books  forming  random  geo- 
metric patterns,  jumbled 
equipment,  and  three  large 
cardboard  boxes  stashed  in  a 
corner  with  QSL  cards 
slipping  out  formed  a 
hurricane-like  periphery  to 
his  orderly  and  sophisticated 
station  in  the  center. 

1^  formerly  WA2JPN  and 
looking  in  on  the  Israeli 
amateur  scene,  asked  to  see 
what  was  happening  on  the 


"We  must  act  to  topple  the  artificial  watts  in  the  etiier  waves, "  wrote  Ricky  Kline  4X4NJ,  in 
the  iA  RCs  magazine^  The  Wav^  as  he  called  for  a  cancellation  of  the  ban  on  con  tact  with  Arab 

countries. 


4X4     net,     the     20     meter 

meeting  place  for  those 
wanting  to  make  contact  with 
Israeli  stations.  There  were  no 
local  contacts  in  progress. 
Afterwards,  I  recalled  being 
told  that  activity  stops  almost 
completely  from  8:00,  when 
Arab  language  broadcasting 
on  the  television  ends,  until 
9:30,  the  end  of  the  news. 

While  fruitlessly  looking 
for  local  hams  on  the  band, 
Ricky,  eight  years  in  the 
country  and  K7NJ  during  his 
visits  home,  came  across  an 
Algerian  station,  "Watch  this- 
He  won't  answer."  Sure 
enough,  the  7X2  station  was 
suddenly  silent  after  Ricky's 
call.  'That's  typical/*  he  said, 
'*He  probably  has  some  clerk 
in  his  country  who  forbids 
him  to;"  Ricky  next  tried  a 
CN8  station,  who  tacked  on 
to  his  call  with  precise  diction 
that  he  was  ^^broadcasting 
from  the  Kingdom  of 
Morocco,''  and  met  with  the 
same  reception. 

The  next  time  that  Ricky 
renews  his  license,  some  clerk 
will  make  it  illegal  for  htm, 
also,  to  try  to  bridge  the  gap 
between  himself  and  his 
North  African  counterparts. 
The  Ministry  of  Communica- 
tions recently  announced  that 
it  was  "updating"  the  current 
ban  on  contacts  with  seven 

Arab  countries  to  "match  the 
present    reality,"    and    that, 

henceforth,  nineteen  North 
African  and  Middle  Eastern 
states  would  be  off  bounds 
for  amateurs.  The  decision 
followed  the  raising  of  the 
ban  issue  some  months  earlier 
in  77?^  Wave,  the  bimonthly 
magazine  of  the  Israel  Ama* 
teur  Radio  Club,  by  Rami 
4X4LX.  After  reviewing  the 
question  of  the  ban  in  general 
terms,  he  closed  his  letter  by 
suggesting  that  *"the  club  act 
to  have  the  Ministry  of 
Communications  erase  this 
restriction  from  the  terms  of 
the  license,  quietly  and  with- 
out a  lot  of  fanfare.  This  does 
not  mean  that  immediately 
upon  removal  of  the  limita- 
tion we  have  to  court  the 
Arab  hams,  for  they  certainly 
will  not  respond.  Removal  of 
the  restriction  will  prove  that 
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we  are  not  hatemongers." 

The  following  month,  the 
normally  bland  letters 
column  of  77?^  Waue,  which  is 
published  in  Hebrew,  came 
alive  with  a  universally  favor- 
able  response  to  Rami's  sug- 
gestion. Erez  4Z4QE  stated 
that  "contact  between  us  and 
Arab  amateurs  can  only  be  a 
positfve  factor  on  the  road  to 
peace/'  His  sentiment  was 
echoed  in  stronger  language 
by  Ricky  4X4NJ,  who  wrote, 
"We  must  act  to  topple  the 
artificial  walls  in  the  ether 
waves.  Amateur  radio  is  based 
upon  friendship,  help,  and 
cooperation  —  principles 
which  are  in  accordance  with 
the  *open  bridges'  policy  of 
the  government  of  Israel  ,  . , 
There  is  no  justifiable  reason 
for  the  existence  of  the  ban 
today.*' 

Ricky  went  on  to  fantasize 
a  conversation  between 
*' Hussein*'  and  "Yitzhak*' 
which  closed,  "^4X1  this  is 
J  Y1.  Yitzhakj  you  have  a  nice 
signal.  My  name  is  Hussein. 
IVe  been  waiting  to  talk  to 
you  for  a  long  time.  This  is 
indeed  a  pleasure  —  over/ 

*'  ^JYl,  this  is  4XL 
Hussein,  it  is  a  pleasure  for 
me,      too.     It's     wonderful 

meeting  you  this  way  . .  /  " 
The     decision     was     an- 

nounced  several  months  later 
in  a  letter  from  the  Ministry 
of  Communications  printed 
in  77?^  Wave.  It  drew  dis- 
appointed notice  from  Doron 
Arad  4Z4BR,  editor  of  the 
organ.  "The  new  ban  on  Arab 
states,  as  published  in  this 
issue,  will  certainty  set  up  a 
far-reaching  repercussion 
amongst  us,  and  we  hope  that 
this  sad  order  will  be  can- 
celed. Just  a  short  time  ago, 
many  members  spoke  of 
canceling  the  ban  on  the 
seven  original  Arab  countries, 
and  now  Lhey  have 
'generously'  added  more/' 

The  Ministry  of  Communi- 
cations, explained  M.  Shaked 
from  the  section  which  was 
responsible  for  the  handling 
of  amateur  affairs,  was  only 
acting  in  accordance  with 
instructions  that  it  received 
from  the  Ministry  of 
Security.   While  unwilling  to 


state  his  personal  opinion, 
Shaked  implied  that  he  was  in 
favor  of  the  amateurs*  posi- 
tion. 

Although  the  notion  of 
the  ban  being  justified  for 
security  reasons  was  termed 
"ludicrous"  by  the  amateurs, 
the  decision  to  broaden  the 
ban  was  apparently  made  at  a 
high  level  in  the  Ministry  of 
Security     —     "probably     by 


misinformed  people  who 
mean  well,"  noted  Ricky.  He 
said  that  there  were  presently 
efforts  being  made  through 
"quiet  diplomacy"  to  have 
the  decision  rescinded.  "We 
don't  want  to  force  anyone 
to  make  a  case  they  can't 
back  out  of/* 

in  spite  of  the  ban,  con- 
tacts with  Arab  countries 
take     place.     They     usually 


occur  during  contests  and  are 
of  short  duration.  One  of 
Israel's  most  competent 
hams,  who  proudly  displayed 
an  aging  QSL  from  Jordan  on 
his  wall,  worriedly  requested 
to  remain  anonymous.  The 
ban  is  taken  quite  seriously 
by  the  amateurs,  and  there 
was  a  great  hesitancy  to  con- 
firm the  existence  of  such 
contacts.     The     Ministry    of 


Secretary  of  the  lARQ  David  Ben-Basat  4X4  WH,  places  a  call  on  a  telephone,  with  a  memory 
dia/ing  circuit  and  loudspeaker  produced  by  his  electronics  firm.  He  felt  that  "there  is  not 
another  country  that  compares  with  us  in  the  friendship  among  Israelis  fraternity. " 


Israel  Kass  4Z4IK  stands  outside  the  Tel  Aviv  showrooms  of  his  Volvo  distributorship,  Israelis 
the  president  of  the  I  ARC  and  has  his  staff  take  care  of  much  of  the  club 's  bulk  work,  such  as 
the  mailing  of  its  magazine  and  handling  shipments  of  donated  surplus  equipment 
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Com  muni  cat  ions  is  ready  to 
enforce  the  ban  with  a  vio- 
lation report,  three  of  which 
lead  to  license  revocation, 

Russian  amateurs  are  for- 
bidden  by  their  government 
to  talk  with  Israeli  amateurs^ 
a  situation  which  the 
secretary  of  the  lARC,  David 
Ben-Basat  4X4WH,  in- 
dignantly termed  '*a  real 
scandal,  for  we  are  not  in  a 
state  of  war  with  them," 
There  are^  however^  Russian 
amateurs  who  are  willing  to 
risk  reprisals  from  the  author- 
ities and  make  contact  with 
Israelis.  Ricky  4X4NJ  showed 
me  a  letter  he  received  from  a 
young  Russian  amateur  with 
whom  he  had  talked.  "Band 
conditions  here  are  very 
bad,"  read  part  of  the  letter, 


''especially  on  40  and  20 
meters  because  of  jamming 
broadcast  stations  a  mile 
away  from  us."  Many  such 
venturesome  amateurs  are 
Jews  who  have  been  sent  to 
Siberia.  One  such  amateur 
used  to  contact  Israel  every 
day  for  months  on  20  meters. 
Suddenly,  he  disappeared 
from  the  air,  and  it  was 
assumed  that  the  authorities 
had  finally  caught  up  with 
him.  Several  months  later,  he 
surfaced  in  Israel  as  a  new 
immigrant,  and,  soon  after, 
he  received  his  4X4  caltsign. 
Generally^  there  is  mutual 
cooperation  and  respect 
betv^een  Israeli  amateurs  and 
the  Ministry  of  Communiea- 
tiWl  Israelis  have  a  high 
degree  of  sensitivity  to  the 


Ozzfe  Osrin  4X4CW  received  hfs  call  in  1948  and  is  the  holder 
of  the  first  amateur  radio  license  issued  by  Israel.  He  recently 
founded  an  old-timers'  club  and  hopes  to  enlist  eligible 
members  in  the  Quarter  Century  Wireless  Association. 


concept  of  things  being 
''good  for  the  country''  and 
amateur  radio  is  so  con- 
sidered. Both  from  the  lARC 
and  the  Ministry  of  Com- 
munications, I  heard  the 
identically  expressed  senti- 
ment that  the  measuring  rod 
for  the  level  of  technological 
development  of  a  country  is 
its  relative  number  of 
amateur  radio  operators. 

Licensing  examinations  are 
given  twice  a  year.  The 
Ministry  allows  an  observer 
from  the  I  ARC  to  sit  in  on 
the  tests  for  each  of  the  three 
license  levels,  The  observers 
check  the  questions  on  the 
exams,  and,  if  something 
appears  unclear,  they  ask  the 
examiner  to  explain  the 
question  more  completely. 
On  occasion,  a  question  is 
removed  from  the  examina- 
tion if  it  is  pointed  out  as 
unsuitable. 

The  lowest  level  of  license, 
class  C,  is  presently  held  by 
eighty  amateurs.  Operation  is 
severely  restricted^  with  an 
output  of  ten  Watts  allowed 
and  transmission  confined  to 
CW  on  portions  of  the  1 5  and 
40  meter  bands.  However,  the 
license  is  renewable.  The  class 
B  license  is  held  by  300 
amateurs  and  permits 
200-Watt  output  transmission 
on  slightly  more  frequencies 
than  the  American  General 
class  license.  The  highest  class 
license,  class  A,  is  obtained 
after  a  code  test  and  a  de- 
manding verbal  theory  test 
that  causes  a  high  rate  of 
failure  each  time  the  test  is 
given.  One  hundred  and 
eighty  Israeli  amateurs  hold 
class  A  licenses. 

The  Ministry  of  Communi- 
cations is  strikingly  coopera- 
tive with  tourists  and  new 
immigrants.  Tourists  from 
one  of  the  six  countries  with 
whom  Israel  has  a  reciprocal 
licensing  agreement,  including 
the  United  States,  who  arrive 
at  the  Ministry's  office  with 
all  the  required  information, 
are  granted  a  temporary 
license  on  the  spot.  Tourists 
who  arrive  from  most  other 
friendly  countries  receive  the 
same  treatment.    New  immi- 


grants may  have  a  wait  of 
several  weeks  before  receiving 
their  permanent  new  call.  I 
remarked  to  David  4X4WH 
that,  in  the  United  States,  the 
process  is  more  complex. 
*'You're  telling  me!"  he  ex- 
ploded and  pulled  out  a  care- 
fully worded  request  that  he 
had  sent  to  the  FCC  far  in 
advance  of  his  intended  trip 
to  the  States,  and,  several 
days  before  setting  out,  he 
was  still  unsure  if  he  would 
receive  a  positive  response, 

The  Ministry  of  Communi- 
cations provides  another 
"extra*'  to  the  amateurs  by 
channeling  surplus  equipment 
to  them  through  the  I  ARC, 
The  army  and  police  are  large 
sources  for  such  equipment, 
as  in  Motorola  of  Israel.  The 
equipment  is  distributed  by 
the  I  ARC  to  its  members 
through  raffles.  Much  of  such 
equipment  is  dated  two  meter 
equipment. 

The  first  shipment  oF  sur- 
plus equipment  was  received 
in  late  1972  and  consisted  of 
one- Watt  walkie-talkie  police 

radios.  Their  distribution 
served   to   open   up  the  two 

meter  band  in  Israel,  a  move- 
ment that  has  continued  until 
today  when  virtually  all 
eligible  hams  have  two  meter 
capability,  and  the  band  has 
assumed  the  character  of  the 
local  corner  meeting  place.  It 
provided  an  easy  way  for 
making  domestic  contacts,  a 
capability  that  served  to  unite 
the  amateur  fraternity  in  the 
country.  The  operating  prac- 
tice of  many  of  the  hams  on 
the  band,  however,  draws 
comparisons  to  the  no- 
toriously bad  traffic  on  the 
highways. 

Two  meters  has  also  be- 
come the  focal  point  of  local 
development  work.  There  are 
several  groups  that  meet 
regularly  and  work  on  modifi- 
cation plans  or  the  design  for 
some  new  component,  and 
there  is  hardly  an  issue  of  The 
Wave  that  does  not  appear 
with  some  of  the  fruits  of 
their  labor. 

The  I  ARC  has  actively 
participated  in  the 
development  of  the  band  by 
erecting  and  maintaining  five 
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repeaters  scattered  through- 
out the  country,  from  Beer 
Sheva  in  the  south  to  Safed  in 
the  north.  The  coastal  re* 
peaters  at  Haifa  and  Tel  Aviv 
have  opened  them  up  to  two 
meter  DX  With  favorable 
conditions,  Cyprus  can  be 
contacted. 

Most  of  israel's  active 
hams,  and  some  who  are  not, 
are  members  of  the  lARQ 
according  to  the  club*s  presi- 
dent Israel  Kass4Z4IK.  Their 
ranks  are  svi/elled  by  100 
SWLs,  often  youngsters  who 
are  in  the  process  of  studying 
for  their  licenses.  The  club 
members  meet  each  other  in 
person  at  the  annual  meeting, 
which  is  attended  by  virtually 
all  of  the  members.  The 
close-knit  fraternity,  most  of 
whom  know  each  other,  also 
gathers  for  field  days 
sponsored  by  the  club, 

Israel  Kass  enlists  the 
services  of  his  Volvo  distrib- 
utorship to  aid  in  the  distri- 
bution of  the  club's  bi- 
monthly magazine,  The  Wave, 
When  the  magazines  arrive 
from  the  printers,  he  sets  the 
entire  staff  to  work  stuffing 
them  into  envelopes  and 
attaching  computer*printed 
postal  stickers,  an  operation 
that  lasts  several  hours.  He 
will  also  soon  add  Kenwood 
amateur  equipment  to  his 
posh  Tel  Aviv  showrooms, 
establishing  one  of  the  very 
few  organized  distributor- 
ships of  amateur  equipment 
in  Israel. 

Amateurs  generally  have 
to  rely  on  friends  coming 
from  abroad  or  business  trips 
which  have  taken  them  out  of 
the  country  in  order  to  ob- 
tain equipment.  A  thirty- 
percent  tax  is  levied  on  ama- 
teur gear  being  brought  into 
the  country,  which,  steep  as 
it  may  sound,  is  in  sharp 
contrast  to  the  usual  two- 
hundred-percent  lax  on  elec- 
tronic equipment 

Friends  are  also  used  to 
circumvent  the  difficulties  in 
obtaining  equipment.  There  is 
a  tremendous  willingness 
among  the  Israeli  amateurs  to 
help  one  another,  and  a  great 
amount  of  equipment  is  lent 
or   just  given  as  an  outright 


gift.  "When  I  go  out  and  take 
something  from  somebody,  ! 
do  it  because  I  feel  better, 
not  because  I  can't  buy  it," 
explained  David  4X4WH:  "A 
friend  will  hear  that  1  want  to 
buy  a  certain  piece  of  equip- 
ment and  he'll  say,  *Why 
waste  good  money?  Come 
over  to  my  place  and  TH  give 
it  to  you.'  "  He  pointed  out 
his    teleprinter   as  a  gift   he 


received,  while  he  himself  had 
lent  out  thousands  of  dollars 

of  equipment  before  leaving 
on  an  extended  trip  abroad. 
There  are  two  primary 
sources  of  Israeli  amateur 
radio  operators.  Many  are 
high  school  students  studying 
in  technical  programs.  They 
join  one  of  the  many  clubs 
(one  hundred  clubs  have  Valid 
licenses,  although  not  all  are 


active),  and,  by  the  time  they 
are  in  the  tenth  grade,  they 
have  the  theoretical  knowl- 
edge to  pass  the  licensing  test. 
Even  the  most  critical  ob- 
server of  the  Israeli  ham  scene 
had  words  of  praise  for  the 
level  of  technical  knowledge 
among  such  youths.  Many 
other  amateurs  join  the  ranks 
after    serving   in    the   army's 

commLinication     corps.    The 
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*'Do  you  want  to  leant  Morse?  To  leant  internationaf  wireless  pmcmiures?''  asks  the  Youth 

Center  poster.    The  announcement  was  posted  by  brother  and  sister,  Oded  4Z4RL  and  Irit 
4Z4UE in  the  family  *s  shoe  store  in  North  Tel  Aviv, 


Numero  Uno  —  the  lively  meeting  place  of  tsraeti  and  foreign  hams  just  off  the  bustling 
Dizengoff  Circle  in  Tel  Aviv.  In  the  background,  visiting  Maurice  Kiek  PA^Cl  and  Jack  l^aki 
4X4 AH  are  seated  at  Jack*s  habitual  table. 
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army  fosters  the  hobby  and 
sponsors  several  clubs  that 
have  stations  and  offer 
instruction  for  passing  the 
licensing  tests. 

Israeli  amateurs  may  be 
contacted  via  the  4X4  net. 
The  net,  located  at  14320 
MHz,  grew  out  of  the  consis- 
tent contact  between  Hal 
Crystal  K2BYB  and  4X4 
amateurs.  Hal  also  formed  a 
gfoup  of  Jewish  amateurs 
called  Chaverim  ("friends,"  in 
Hebrew),  which  has  as  its 
aim,  according  to  its  monthly 


newsletter,  "to  promote  a 
closer  association  between 
Jewish  amateur  radio  opera- 
tors the  world  over,"  While 
most  members  of  the  group 
must  pay  a  five-dollar  sub- 
scription fee  in  order  to  re- 
ceive the  newsletter,  all 
members  of  the  I  ARC  receive 
it  free  of  charge.  The  news- 
letter is  mailed  bulk  to  Israel 
4X41 K,  who  simply  has  his 
staff  include  It  in  his  mailings 
of  The  Wave. 

Amateurs  coming  to  Israel 
for  a  visit  also  have  a  fixed 


place  where  they  can  meet  up 
with  Israeli  amateurs.  !n  the 
center  of  Tel  Aviv,  just  off 
Dizcngoff  Circle,  Jack  izhaki 
4X4 AH  has  set  up  an  un- 
official reception  center  in  a 
sidewalk  cafe  called  Numero 
Uno*  Taking  regularly  sched- 
uled breaks  from  his  nearby 
electronics  store,  he  stations 
himself  at  what  he  calls  ^*my 
reserved  table,"  just  off  the 
sidewalk,  and,  almost  daily,  is 
joined  by  amateurs  visiting 
from  abroad. 

The  cafe  is  usually  only 


the  starting  point  of  the  tour, 
as  jack  often  invites  his 
guests  home  or  puts  them  in 
touch  with  other  amateurs  in 
the  area.  Aided  by  the  liberal 
rules  concerning  tourist 
operation  and  the  hospitality 
of  the  hosts,  the  visits  are 
usually  quite  successful,  as 
warmly  confirmed  by 
Maurice  Kiek  PA0CI  as  he 
chatted  with  jack  at  the  cafe. 
"Words  can't  describe  my 
reception  here,"  he  said.  "I 
feel  like  the  prince  of  the 
royal  family."  ■ 


WANT  TO  TRADE  -  UP- 
GRADE? Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand. 

50th  Year  Serving  Amateurs 
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4384  KEYSTONE  AVENUE 


...  at  last . 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

$13995  S-F  RADIO  DESK 

Deluxe -Ready  to  Assemble 

Designed  with  angled  rear  shelf  lor  your 
Viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Al30  available  In  Unfinished  Birch,  $124.95, 

AdditiQnai  iniormatfon  on  R^ueai, 

Ctiecks.  Money  Orders.  Bank Ameri  card 
and  Maatef  Ch^rqo  Accepled. 

FOB-  Culver  City  (In  CaStt  Add  B-v  Sales  Tax,)      _^^ 

S-F  AyATEUR  RADIO  SERVICES 
CULVER  CfTY,  CAUF   90230  -   PHONE  1213)  837-4870 


Special  oj  tfce  o^lontd 

NASTEB  I/O  BOJIBO 

(space  t!m«  prodnctioni) 

Contains:  6  Parailel  I/O  Ports  (8255) 
1  Serial  I/O  Port  {8251) 
3  Counter  Timers  (8253) 
IK  RAM  (2114) 
3K  ROM  (one  2708  supplied) 
FuUy  Buffered  S-100  BUS 

UX  ON  ONE  BOARD 

ABsembled,  Tested  &  Burnt  in  ...  .  $369.00 
Bar©  Board  (with  documentation)  .  .  .  47.50 
Complete  Kit  of  Parts  Only 13S.O0 

6"  COLOR  CODED  BIBBOH  CABLE 

With  14  Pin  Dual  In  Line  Gold  Plated 
Plugs  on  Each  End. 


$1.00  Each    5/$4.00 

CRYSTAL-  L344  MHi-$L50 
FEHBIIE  SLEEVE -fi.25/Do2M 
4:7  uH  Coils -6/$L0O 
2N  3819FET-3/$1.00 

DATAK  CORP'S  ER-2  DIRECT  ETCH 
DRY  TRANSFER  RESIST  PATTERNS, 

Package  of  8  sheets  includes  transis* 
tors,  ICs,  edge  card  connectors, 
pads,  lines,  circles,  jogs,  1/16''  and 
1/32'*  PC  tapes.  Simply  transfer  from 
sheet  to  copper  clad  board  and  etch, 

■    ■       1  Pkg.  EH-2-$3.95 

CHICAGOLAND-We  invite  you  to 
visit  our  retail  store,  open  daily  at 
10:00  A.M. 
WRITE  US  FOR  FREE  FLYER, 


R.W.  ELECTRONICS.  INC. 

3203  North  Western  Avenue  "^® 
Chicago.  Illinois  606 1 8 
312-248-2480 
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30-DAY  GUARANTEE 


90-DAY  FULL  CREDIT  TRADE-IN  ■  FREE  SHIPPING  VIA  UPS  ONLY 


Limited  quantities. 
eoitte^  first  served. 


First 


(if  weight  or  size  exceeds  UPS  max.,  we  will  ship  freight  cof feet) 

Standari 

SRC  1J6HT  1149 

*26WTrnscifr  1P5 

SRC- 144  ns 

Swan 

TO^CX  Xcvr  W59 

34eCy^9r%et  3i9 

SOOXcvr  199 

SOOCKXcvr  lt9 

nr  xcACSufipiv  fs 

l4XDCModut*  3V 

AAK  ir  LJnear  47S 

KKVt6Meter  550 

73(iC6M  Xcvr  34V 

FM2X3MXcvr  1«9 

FMV?1QA2M  149 

3iO  T  ranscc  i  v«r  Jjf 

JJCK;  Xcvr  799 

ttXR  Rec^ive^  339 

6(»T  Transinitter  J99 

410  VFO  79 


Allied 

TR  12  2  Meter 
T-4X  Trartsmirter 

140 

139 

MT  37  Tram  m  liter 
HT  40  Transmitter 

159 
49 

Johnson 

AX.190RKekww 

tis» 

TH  ?l2MeterFM 

225 

SX  99  Receiver 

99 

1  KW  Matchhnx/$WR 

S195 

AC  4  AC  Supply 

95 

SX  117  Receiver 

119 

Courier  Linear 

139 

Am  SCO 

TR'4'CTrflrisceivef 
CC1  Console 

449 

SR  150  Xcvr 
SR  160  Xcvr 

259 
159 

Ranger  I  Tran^mlfttr 
Ranger  II  TransmUfer 

S5 
139 

PV50 

i  9 

CPS  1  Supply 

&X.146Rec«lver 

175 

Valiant  1  Transmitter 

129 

CH-sa 

n 

SClConv 

HT  44  Transmitter 

159 

Invader  2000  X milt 

495 

CN-144 

39 

SC6CQRV 

SXni  Rccetvtf 

149 

Tx^a 

7» 

SC  ICalitH-ator 

SX  173  Receiver 

249 

Ktnwood 

d3l  VPO 

41 

Th«  4bov«  all  a^mntiEeti 

S-36  UHP  Recetvar 

135 

complete  p4iig.         Only  fSCO 

T-599  Transmitter 

vm 

BIW  Waters 

Dieomm 

Hammarlunil 

R-^99  Receivo" 
TS^S^lTraftc 

3K 
429 

N  aver  To  r  3  +  *  Con v . 

1  75 

MO  no  A  VHP  Receiver  tlW 

OR  666 

259 

^^OOSSBXmirter 

395 

tO-OaMAmpI 

1125 

HQ  HOC  Receiver 

119 

OR  6M  Receiver 

239 

670  SSB  Adaptor 

*9 

3S^0401N  IIQOut 

130 

HQllOAC  Receiver 

149 

TV502Tfansvertor 

179 

CdDbx  Keyer 

95 

470-25  450  MC 

120 

HQ-145X  Receiver 

1A9 

Knight 

P  1416  16  Amp  Supply 

95 

NO  170C  Receiver 

159 

fiMtral 
Eltetroniet 

EIco 

TOT  TransfTiiltBr 

»  m 

HQ  1M  Receiver 
Hoau  Receivar 
SP  400  Receiver 

HX  50  Tran&mitTer 

379 
W9 
17t 
11* 

T  60  Transmirter 
r-lOQ  RfrceFver 
TR^OI  Trancur  aM 

S  39 
59 
79 

TfnV  Tr«n$mirt^ 
M^-1  Scope 

32S 

723VFO 

730  Mooulaior 

NeatKkH 

Lafayetfo 

HA  800  Receiver 

t  m 

^-ASSQ  Adaptor 

7* 

Eimae 

SB  KWR&tnelvfr 

tl99 

HP  350  Receiver 

149 

Se  301  Receiver 

239 

HE  45  Transceiver 

49 

Clegg 

AF -47  Transmitter 

t  15 

HR  10  B  Receiver 

69 

PMR  ft  Receiver 

79 

SB  301  «ece3v*r 

349 

Midland 

22'erFM 

S129 

Genave 

SB  22f^  Linear  Amp 

449 

*4*er  6M  X^vr 

IIS 

SB  lOlTrtvcvr 

379 

S0»«  T 

SI  49 

fr«r  AM  xcvr 

59 

DX  JOBTrantmmer 

64 

intercvplor  0RCUR 

275 

GTX22M  FM 

%m 

HW  J2  TranimitTtr 

•5 

■inti 

Ant  Pre  Amp 

n 

OTX  200  2MPM 

149 

HW  100  Transceiver 

249 

AU  BarHSfT 

m 

SB  10OTran»;eiver 

299 

92300  Tf  anitmatdh 

*149 

MT  144 

3Vess 

f  M  27-B  Xcvr 

125 
2S9 
325 

Globi/Galair 

VKF6+ZTrdHsm            f^9 

SB  401  Transmitter 
SB  101  Trjinseejvef 
SQA50  Digital  Freq, 

249 
349 

901^^1  A  Grid  Dipper 

National 

95 

Collins 

7SA4Re<^l^v«f 

FilShTBRpCftivef 
75^1  Rrcciwer 
KWM  1  xcvr 

1395 
MS 
349 
S9S 

C+iJetTransmJtler 
CAlAHy  IILXCvr 
Galaxy  V  Xcvr 
Galaxy  VMk  II 
GT  550 Xcvr 
GT  SOCAXcirf 
ACJOOSuppty 

39 
ISf 

ia9 

239 

27V 

339 

7f 

Display 
HW  30  TwQcr 
Afio  Sixer 
H  10  Monitor 
VH  F  1  Seneca 
MW  12Transmittef 
HP  33  AC  Supply 

149 
79 
79 

69 

*9 

NC-270  Receiver 
NC  300  Receiver 
MCX  5  TrenKeiver 
NCX  SMKlf  Tran^vr 
l*C-303  R«ceiver 
AC  500  AC  Supply 
MCX  'WH  Tranrficetver 

S1 19 
129 
379 

199 

69 
199 

}7S^  XftiiMrr 

349 

PM  ai0  2MFM 

9S 

HP  J3BACS«Pf»lv 

59 

HCX-3  Transceiver 

PM3ACSvpply 
516  F2  AC  Supply 

139 

Gontti 

HW  30?  SM  FM  Xcvr           1» 
SB  ii^^  Spectrum  Anal yz   1?0 

»*(C- 190  Receiver 
NC->OS  Receiver 

149 
69 

31265  Cons^jie 

425 

Ccm  iriM 

i  75 

^B  107  xcvr 

MV 

3d1D3AAQijnl 

39 

Com  MAM 
Com  1 V  2M 

A9 

139 

SB  410  Scope 
HA  206m  Lffleaf 

95 
125 

Rogencf 

Drake 

GC  10^2M 
GatXcvr 

115 
149 

SB  434  Console 
S&604  Sp4ir 

175 
1*50 

HR  IB  2M  FM 

HH  320FM220MC 

S1^ 
IAS 

lARece«v#f 

fM9 

G  50  Xcvr 

149 

SB44JVFO                       IW50 

AH  2  2MAmplF»ier 

i5 

30  Receiver 

Wf 

SB  130  Linear 

jy? 

HR  35  2MFM 

&5 

2AOSPKRQMULT 

R^Recei^^ 

R4  B  Rece^vef 

9 
»9 
349 

Hallicraftert 

S-100  Receiver                  f  99 

SB  104  Transceiver 

icon 

625 

HR-6  Merer  FM 

SBE 

l»9 

R4  C  RecBivfrf 

399 

SX  101  Receiver 

159 

MS  4  Sp«iak9r 

19 

MTUTransmlHer 

179 

IC  212M  FMXCvr 

1299 

SB-34Transcerv«r 

S249 

2NTTrfliiamJtter 

1S5 

HT.32  0  Transmitter 

269 

rc  230D*mo 

369 

Se  33  Transceiver 

189 

jNTTfansirrer 

99 

SX'99  Receiver 

79 

iC-22A  2MFMXcvr 

IBS 

SB  144aflrtFM 

175 

TR-* 

69S 

SX  nSRKcEvffr 

^m 

IC  30A4J2MCFM 

269 

SaZ  LP  Linear 

179 

Tempo 


Tempo  one  Xcvr 

AC  One  Supply 

FMHaMHT. 

CL  270Tmcur3aOMC 

FMH2Mw/Talk[e 

Ton  Too 

PM-3  Trnjur 
Arg0n«utXcvr 
KR  40  Xeyer 
RX- 10  Receiver 
S-30Signariier 
Triionli 


Yattu 


FT  401  Xcvr 

FRDX400SDRec 
FT2A\#to3MFM 
FT- 101 B  Xcvr 
Ft  2100BLfn««r 
FV  lOl  VFO 
101 E  Xcvr  Demo 


1299 

79 

149 

179 
149 


S  49 

199 
79 
49 
29 

479 


S499 
3:35 
349 
549 
39* 
79 
095 


Test  Equipment  Bargains 


Boonton  "Q'*  Meier  ,,,,.,.,♦ 

Telctranix  SI 40    . *  *  .► 

Tektronrx  545A  ,..,,...,.. 
5  3/54A  Plug-in  wide  band  pteamp 
Hickok  695  Generator .,...,,, 

Bendix  BC221  Fteq  Meter 

Rolarad  Spectrum  Analyiers  A84T. 

Hewlett  Packard  400C , 

Precision  E- 400  Signal  Generator.  . 
Electro  (mpulse  Spectrom  Analyzer 
Dyn  a /Sciences  Model  330  Digital 

Multimeter   ..*..,,.,,,  ^  , 
Hevylett  Packard  4905A  Ultra  Sonic 

Detector    , ,,..,,.. 

Hewlett  Packard  120A  Scope.  -  *  . 
TS323/UR  Frequency  Meter.  .  .  . 
Hewlett  Packard  4910©  Open  Fault 

Locator  ......* 

Bird  Mod  43    .  ,  .  .  . 
General  Radio  6&0A  , 
Measurements  Mod  80 
Nems  Clark  1400.  ,  , 
BaHanTine  300H    .  ,  .  . 
PACO  Scope  Mod-S-50 
Singer  FM-1  DC  .  .  .  ,  » 
Simpson  260  V.O.M.,  , 


$295 

24B 

950 

75 

69 

39 

i&g& 

75 
125 

195 

550 
250 
175 

,    650 

80 

150 

195 

495 

175 

75 

3495 

49.50 


ICOMIC22S 

Regylar  S299,  save  S50;  buy  an  I  COM 
IC22S  for  $299  (no  tracies)  and  take  a 

$50  credit  for  another  purchase. 


KENWOOD 

TS820  $  919.00 
TS80S  4t  098.00 


KENWOOD  TR2200A 

Regular  $229,  save  $30;  buy  a  Kenwcxxi 
TR2200A  for  $229  (no  trades)  and  take  a 
$30  credit  for  another  purchase. 


MIDLAND  13-510 

Regular  $399,  save  $50;  buy  a  Midland 
13  510  for  $399  (no  trades)  and  take  a 
$50  credit  for  another  purchase. 


■yaesu 

FT101E  -799.0a 
FT101EE  -  759.00 
FTIOieX-  699.00 


DRAKE 
TR4CW  -  $799,00 


MAIL  &  PHONE  ORDERS  WELCOMED    BANK  AMERICARD  ACCEPTED.  ALL  UNITS  GUARANTEED 


u 


DIVISiaiM  OP 


4033  BROWNSVrLLE  ROAD 
TREVOSE,  PA.  19047 
Telephone:         Toll  Free: 

(215)357-1400    1800-523-8998 
(215)757-5300 


HS 
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Joe  Magee  K50M 

Box  5444 

Austin   TX   7S763 


Darn  Good  IDer 


repeaters  get  smarter 
every  day 


Did  you  ever  fee!  that  if 
someone  else  could  do 
something,  then  you  could^ 
too,  and|  if  not  better,  then 
at  least  in   your  own   way? 


Ever  since  putting  together  a 
diode  matrix  CW  identifier,  1 

felt  there  must  be  a  better  {or 
at  least  different)  way  of 
doing  things.   The  area  that 


needed  the  most  attention 
was  programming  the  call  and 
later  changing  the  program  or 
perhaps  [usl  correcting  an 
error    made    in    the   **R'*   of 


fig.   /.  tCl:  Ma 4584;  fC2:  MC1401J;  tC3:  MCI  4093;  IC4:  MCt4024;  ICS:  MCI 4520;  iC6: 
MM2J02;IC7:  LM386. 


WR5  - . . 

So,  I  sal  down  with  a  box 
of  CMOS  and  decided  to  do 
sonneihing.  The  final  result  is 
depicted  in  Fig.  L  I  thought 
of  using  a  shift  register  first, 
but  the  junk  box  did  not  have 
any*  Al!  I  coutd  find  were 
some  memory  chips  I  had 
been  hoarding  for  a  computer 
project.  I  tried  several 
memory  chips,  and  an 
MM  21 02  1024-bit  RAM 
(Random  Access  Memory) 
worked  best 

The  resulting  design  is  a 
programmable  CVV  idenlirier 
which  can  hold  a  varying 
length  message  of  up  to  more 
than  1000  bits.  The  circuit 
has  the  following  features:  1 ) 
low  power,  2)  low  parts 
count,  3)  variable  length 
message  p  4)  end-of-message 
detector,  5)  easy  program- 
ming, 6)  easy  modificaiton 
for  holding  several  messages, 
and  7)  can  be  used  as  mem- 
ory in  a  programmable  CW 
keyer. 

The  identifier  requires  a 
negative-going  pulse  to  start 
and  provides  a  voltage  level 
out  when  operating.  When 
the  end  of  message  is 
detected,  the  IDer  stops  and 
resets. 

How  Does  It  Work? 

The  heart  of  the  system  is 
the  clock  oscillator.  In  order 
to  use  CMOS  wherever 
possible,  I  decided  to  forego 
the  urge  to  build  a  simple 
55 5- type  clock  and  instead 
used  a  simpler  Schmrtt  trigger 
inverter.  Due  to  the  fact  that 
a  Schmitt  trigger  has  a  certain 
voltage  at  which  it  detects  a 
logic  high  and  another  at 
which  it  detects  a  logic  low, 
an  oscillator  can  easily  be 
made  out  of  one.  Referring  to 
Fig.  2,  you  can  see  that  as  the 
output  switches,  the  input 
drifts  between  these  two 
voltage  levels.  The  rate  of 
drift,  or  frequency  of  oscilla- 
tion, is  then  determined  by 
the  values  of  the  resistor  and 
capacitor.  A  pot  Is  included 
to  allow  changing  the  clock 
speed.  This  oscillator  is  fed 
into  a  series  of  gates  used  to 
select  either  the  fnee-running 
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•  « 


*  • 


«  *  * 


M   K  X    X    M   X 


TIME 


VSS 
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Fig,  Z  Digram  of  input  and  output  waveforms  on  Schmitt 

trigger  oscillator.  Voltage  a  is  the  point  where  the  inverter 
output  goes  high^  while  b  Is  where  the  output  goes  low.  This  Is 
a  characteristic  of  all  Schmitt  triggers  and  is  called  hysteresis. 


clock  or  a  pulse  from  a  one- 
shot  triggered  by  a  button  on 
the  front  paneL 

The  one-shot  is  also  made 
from  a  Schmitt  trigger.  In  this 
case  J  the  input  normally  sits 
high.  The  button  discharges 
the  capacitor  and  causes  the 
output  to  go  high.  As  the 
capacitor  slowly  recharges 
through  the  resistor,  the 
output  will  eventually  switch 
back  to  low.  Thus  a  single 
pulse  is  generated,  and  its 
length  is  determined  by  the 
values  of  R  and  C,  Also  note 
that  as  long  as  the  button  is 
held  down,  the  output  stays 
high,  so  the  length  of  the 
pulse  Is  the  length  of  time  the 
button  is  down  plus  the  time 
provided  by  R  and  C. 
Another  reason  to  use  a 
Schmitt  trigger  in  this  appli- 
cation is  thai  the  input  does 
not  have  an  active  or  linear 
region,  in  most  ordinary 
CMOS  gates,  as  the  inputs 
slowly  drift  from  high  to  low, 
or  vice  versa,  a  point  will  be 
reached  when  the  output  will 
try  to  be  high  and  low  at  the 
same  time.  Nearly  all  current 
drawn  by  CMOS  logic  occurs 
during  this  output  transition^ 
so  it  is  best  to  make  the 
inputs  go  from  high  to  low  or 
low  to  high  as  fast  as  possible 
(unless  you  are  using  a 
Schmitt  trigger)- 

The  pulse  from  the  one- 
shot  is  used  during  program- 
ming to  step  through  the 
memory.  The  low  order  (least 
significant)  address  bits  are 
generated  by  an  MC14024B 
(IC4)  7-stage  binary  counter. 
This  provides  the  first  seven 
address  lines  to  the  2102 
memory.  The  remaining  three 


come    from   one   half  of  an 
MC14520B  (iC5}  dual  binary 
counter.  The  other  half  of  the 
counter  is   used   to  generate 
the  stop/reset   signal   I  con- 
sidered   some    type    of    bit 
pattern  as  a  stop  signal,  but 
that  is  much  too  complex  to 
decode.  I  also  thou^t  of  a 
retriggerable   one-shot   which 
would  time  out  after  the  last 
"V  had  been  clocked  out  of 
the     memory.      Such     an 
approach    would   be  easy  to 
implement^   since  a  one-shot 
could  be  available  on  another 
Schmitt   trigger    IC,    but,   as 
code  speed  is   increased,   the 
number  of  "0*'  bits  needed  to 
fill   the  time  until   the  one- 
shot     times     out    increases- 
Certain  indecision  then  arises 
at     programming    time    and 
complicates  the  task.  So,  the 
MCI  4520  divider  was  chosen. 
The  divider  is  set  to  count 
clock    pulses.    Any    time    8 
clocks  go  by  without  a  **r* 
coming  from  the  memory,  a 
stop/reset  signal  is  generated. 
That  way,  no  matter  at  what 
speed    the    IDer    is    running, 
after    8    "0"s   are   detected, 
everything     stops.     "Why?*' 
you    ask.    The    counter    is 
hooked  up  so  that  each  time 
a  "1"  is  sent  from  the  mem- 
ory,  the  counter  is  reset  The 
stop/reset  signal  is  simply  the 
Q2  output  of  the  MCI  4520, 
which    stays    low    until    the 
eighth    count    Then   it  goes 
high  and  resets   IC4  and  the 
other  half  of  IC5.  This  also 
stops  the  reset  counter,  so  the 
line  stays  high  until  reset  by 
the  next  start  pulse.  The  free- 
running  clock  is  still  on  IC4, 
but     the     divider     will     not 
respond   as   long  as   its  reset 


Fig,  3,  This  is  a  sample  chart  showing  how  WR5A  LM  A  US 
looks  on  a  preloading  graph.  The  Xs  at  the  end  are  * 'don't 
cares, "  that  is,  it  doesn't  matter  what  is  there. 


tine  is  being  held  high. 

The  reset  signal  doesn't  go 
directly  to  the  address 
counters,  but  is  sent  through 
a  series  of  NAND  gates^ 
which  allows  the  start  pulse 
to  reset  the  end-of-message 
counter,  as  welL  This  allows 
the  operator  to  reset  the 
memory  to  location  0  (the 
beginning)  during  pro- 
gramming* 

The  memory  itself  (IC6}, 
as  mentioned  eariier,  is  an 
MM2102  MOS  static  RAM. 
The  data-out  line  is  tied  to 
one  input  of  a  NAND  gate 
Schmitt  trigger  oscillator 
(IC3D).  Thus  a  zero  (or  low) 
level  from  the  memory  keeps 
the  oscillator  from  operating. 
A  "1"  (or  high)  from  the 
memory  starts  the  tone^  and 
it  will  continue  as  long  as  this 
voltage  is  present.  This  line  is 
also  sent  through  an  OR  gate, 
made  up  of  two  inverters  and 
a  NAND  gate,  to  the  reset 
line  of  the  stop/reset  counter, 
as  explained  before. 

Programming  the  memory 
is  done  by  first  selecting 
"program/'  on  the  program/ 
run  switch.  This  action 
disables  the  free-running 
oscillator  and  enables  the 
one-shot.  Then  the  "start'' 
button  is  pressed  to  ensure 
that  we  are  at  the  first  loca- 
tion of  the  memory.  The 
"step"  button  is  pushed  a  few 
times  to  make  sure  the 
message  does  not  start 
instantly.  By  starting  a 
message  in  the  first  location, 
the  first  character  will  reset 
the  end-of-message  counter 
just  as  if  it  were  a  start  pulse, 
and  the  IDer  will  go  into  a 
loop,  resending  the  same 
message. 

The  step  button  should  be 
pushed  staccato  fashion,  as 
the  one-shot  is  not  a  perfect 
debouncer,  and  its  time  con- 
stant is  very  short  (A  de- 
bouncer  is  necessary  on  this 
switch,  as  the  CMOS  logic  is 
fast  enough  to  respond  to  the 


noise   generated    by   this,   as 
weff     as     any     mechanical 

switch.)     If    the    button    isf 
pushed    slowly,    extra   clock 
pulses     may     be     generated, 
causing    you     to    lose    your 
place  in  the  loading  sequence. 

By  first  laying  out  the 
message  on  graph  paper  (Fig, 
3),  proceeding  with  loading  is 
simple.  As  each  memory  locar 
tion  (corresponding  to  each 
success  ve  square  on  the 
graph)  is  accessed,  the  proper 
data  must  be  entered.  In 
some  cases,  the  proper  data 
will  be  present  and  you  can 
step  on.  But,  if  a  one  is  where 
a  zero  should  be,  or  a  zero  is 
where  a  one  should  be,  we 
must  use  the  ** write"  button. 
The  write  button  will  deposit 
whatever  data  is  selected  by 
the  "data"  button.  The  data 
button  will  normally  produce 
ones,  but,  by  depressing  it 
and  then  working  the  write 
button,  a  zero  will  be 
deposited  in  memory.  When 
donCj  be  sure  there  are  at 
least  8  zeros  at  the  end,  in 
order  to  make  the  reset  logic 
work. 

Options 

1024  bits  is  far  more  space 
than  nearly  atl  repeater  IDers 
will  ever  need  By  adding  two 
switches  and  two  resistors, 
you  can  create  4  pages  of 
memory.  Each  page  will  be 
256  bits  long.  256  bits  is  still 
more  than  most  repeaters  will 
need,  but  it  docs  allow  some 
flexibirit>%  and  four  IDs  can 
be  programmed.  The  way  to 
do  this  is  to  disconnect  pin  4 
on  IC5  from  prn  15  on  IC6 
and  pin  5  on  IC5  from  pin  14 
on  IC6.  Next^  put  a  4.7k 
pull'Up  resistor  on  pin  14  of 
IC6  and  another  on  pin  15  of 
rC6,  Now  run  each  line  to  a 
separate  SPST  switch.  These 
switches  have  4  combinations 
of  positions:  both  down, 
both  up,  one  down  and  the 
other  up,  and  the  first  up  and 
the  second  down.  Each  com- 
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binatlon  corresponds  to  one 
of  the  four  pages^  and  each 
page  may  be  loaded  and  used 
separately. 

An  optional  extra  included 
in  this  circuit  is  an  audio 
moniior.  For  simplicity,  1 
went  over  to  the  nearby 
Radio  Shack  store  and  pur- 
chased an  LM386N  1-Watt 
audio  amp  IC  It  works  very 
well,  but  it  does  load  the 
audio  oscillatof  slightly^  and 
changing  the  volume  level  wM 
affect  the  pitch  a  little. 

Another     option     is     a 


standby  batter>'  for  the  mem- 
ory. The  solid  state  memory 
will  forget  ail  it  knows  if 
power  is  removed.  The  two 
diodes  are  included  to  allow 
the  battery  to  power  only  the 
memory  and  not  the  rest  of 
the  circutL  The  pulUup 
resistor  for  Ehe  write  line  is 
also  tied  in  here  to  keep  a 
false  write  pulse  from  occur- 
ring during  system  power  up. 

The  prototype  circuit  I 
built  draws  about  20  mA  in 
standby.  The  drain  on  the 
memory     battery     during 


power  off  is  about  11  mA  (I 
used  a  21 02,  not  a  low  power 
21L0Z  I  don't  know  what 
the  current  requirement  will 
be  for  a  21  L02  in  this  appli- 
cation,) Without  the  audio 
chip  J  standby  current  is  about 
1 7  m  A. 

Several  of  these  IDers  are 
in  use  here  in  Texas  -  one 
locally,  A  few  bugs  were 
found  before  writing  this 
article-  A  few  problems 
persisted,  but,  by  trying 
several  different  2102s  in  the 
circuit,  they  went  away.  We 


fed  that  all  the  problems 
were  related  to  the  bargain 
2102s  we  used*  A  double- 
sided,  plated- through  circuit 
board  will  be  made  available 
if  sufficient  interest  is  gerh 
eraicd. 

While  this  article  purports 
this  to  be  an  identifier,  it 
could  very  easily  be  made 
into  the  memory  portion  of 
an  electronic  keyer.  But 
knowing  that  my  way  may 
not  be  your  way,  I  leave  it  up 
to  you  to  lake  this  circuit  and 
use  it  the  best  way.  ■ 


Social  E/ents 


from  psge  133 

eat;  2:30  pm— drawing.  Tickets 
are  $2.00  in  advance,  $2.50  at 
the  door.  For  information  and 
tickets,  write  James  H,  Little 
WDDBPG,  405  East  Rosehill, 
Marshall.  Missouri  65340,  Talk- 
in  on  52,  28^88, 

MCKEESPORT  PA 
JUL  23 

The  Two  Rivers  Amateur 
Radio  Club  of  McKeesporl  PA 
wilt  hold  Its  14th  annual 
hamfesl  on  Sunday,  July  23,  at 
the  Green  Valley  Volunteer  Fire 
Company  grounds  in  North  Ver- 
saiiles,  just  oH  Route  30.  Talk- 
in  on  22/82.  Free  parking. 
Registration  required  for  setup 
In  swap  and  shop.  Home-styie 
food  and  refreshments.  For 
more  mfo,  write  to  Andrew 
Saiitros  W30FM,  2901  Stewart 
St.,  McKsesport  PA  15132. 

GOLDEN  CO 
JUL23 

The  RI^RL  picnic  will  be  held 
at  the  QTH  of  WAOH  JZ  (Rt ,  6)  on 
July  23,  starting  at  noon. 
Please  bring  food,  swapping 
goodies,  and  the  kids.  Talk-in 
on  34/94,  For  further  info, 
contact  Charles  Kaufman 
WA0GUN,  3734  South  Poplar 
St.»  Denver  CO  80237: 

SALEM  OH 
JUL  23 

The  Kent  State  Salem 
Amateur  Radio  Club  will  hold  a 
hamfest  on  July  23.  1978.  The 
door  prize  will  be  a  Ten-Tec 
#640  transceiver,  courtesy  of 
KenMar  Industries;  there  will 
be  many  others  for  the  whole 
family  as  well  as  a  hot  air 
balloon,  a  ramp  for  wheel 
chairs,  and  plenty  of  free  park- 
ing. Wives  and  kids  under  12 
free.  XYL  drawing  and  recrea* 
tion  facilities  available  on 
beautiful  campus.  Open  at  9 


am;  main  drawing  at  3  pm.  Ad- 
mission:  $2.00;  ftea  market: 
$1.00;  tables:  $5.00.  Talk-in  on 
146. 10-. 70.  For  Information, 
write  W8JP6  147.27,  Milhoan 
Electronics,  1128  Wesi  State 
Street,  Salem  OH  44460; 
(216^337-9276. 

INDIANAPOLIS  IN 
JUL  26 

The  IEEE  Computer  Society 
of  Central  Indiana  and  the  Cen- 
tral Indiana  section  of  IEEE  will 
sponsor  the  third  annual  Indy 
Microcomputer  Show  on 
Wednesday,  July  2$,  1976,  from 
1 1 :00  am  to  9:00  pm  at  the  Holi- 
day Inn  located  al  1-70  and 
Shadeland  Avenue  In  India- 
napolis. There  will  be  exhibits* 
demonstrations,  and  technical 
seminars  addressing  the 
engineering,  industrial^  scien- 
tific, business,  and  personal 
applications  of  microcomputer 
systems. 

OKLAHOMA  CITY  OK 
JUL  28-30 

Central  Oklahoma  Radio 
Amateurs  will  present  Ham 
Holiday  TB  on  July  26,  29,  and 
30,  in  the  Lincoln  Plaza  Forum, 
4345  North  Lincoln  Boulevard, 
Oklahoma  City.  Preregistration 
closes  July  14  with  a  fee  of 
$3.00;  $4-00  at  the  door.  Non- 
commercial  flea  market  tables 
are  free  in  the  ten-thousand- 
square*foot  flea  market  area. 
Commercial  exhibitors  contact 
K5MB  at  (405)^787-9545  or 
787-9292.  Technical  programs 
are  scheduled  throughout  the 
hamfest.  Many  prizes  will  be 
given  away,  including  a  special 
preregistration  prize.  Mail 
prereglstrations  to  Ham  Holi- 
day "78,  PO  Box  14604, 
Oklahoma  City  OK  73113. 

FT  TUTHILL  A2 
JUL  28-30 

The  Amateur  Radio  Council 


of  Arizona  will  present  the  an- 
nual FL  Tuthill  Hamfest  on  Ju- 
ly 28, 29.  and  30, 1978.  Come  on 
out  in  the  cool  pine  country  of 
Arizona,  and  join  our  western 
barbeque,  prize  drawings,  and 
tech  sessions.  For  further 
details  or  preregistration 
forms,  contact  PO  Box  11642, 
Phoenix  AZ  85061. 

KINGSFORD  Ml 
JUL  29  30 

The  30th  annual  U.P. 
hamfest,  cosponsored  by  the 
Great  Northern  Repealer 
Association  and  the  Mich-A- 
Con  ARC  of  Iron  Mountain- 
KIngsford,  Michigan,  will  be 
held  on  Saturday.  July  29»  and 
Sunday.  July  30,  1978,  at  the 
Dickinson  County  Armory  on 
M-95  in  Kingsford,  Michigan. 
Registration  will  begin  at  9:00 
am  on  both  days.  Tickets  are 
$2.50  in  advance  and  $3.00  at 
the  door.  Saturday  night  ban- 
quet tickets  are  $6.50.  and 
reservations  should  be  re- 
ceived by  July  1.  Daily  activities 
include:  U.P.  net  meeting, 
U.P.R.A.  meeting,  YL  net 
meeting,  ARRL  directors' 
meeting,  computers,  DX  and 
contests,  slow  scan,  satellite, 
RTTY,  moonbounce,  FAX,  2m 
SSB,  a  swap  and  shop,  and  a 
special  discussion  on  ''Anten* 
nas— Legal  Aspects"  by 
George  Goldstone  W8AP,  vice- 
director  of  the  Great  Lakes  Divi- 
sion. Planned  family  activities 
will  be  held  both  days.  Plenty  of 
parking  is  available.  Prizes 
galore  1  Talk^in  on  146.25/,85 
and  3922.  For  information, 
write  UPHAMFEST  78,  Box 
2056^  KIngsford,  Michigan 
49801, 

BALTIMORE  MD 

JUL  30 
The  Baltimore  Radio  Amateur 
Television  Society  will  hold  its  an- 
nual Maryland  hamfest  on  Sun- 
day, July  30  J  978,  from  8  am  to  4 
pm  at  the  Howard  County  Fair- 
grounds off  Interstate  70, 12  mites 
west  of  N695  (exit  16K  Taik-in  on 
146.52  MHz,  and  on  63/03. 16/76, 


and  52 J6/52.525.  Admission  is  S2 
in  advance  and  $4  at  the  door. 
Taitgating  space  isS2,  There  will 
be  door  prizes,  and  refreshments 
will  be  available.  ATV  and  com- 
puters will  be  demonstrated. 
Checks  should  be  made  payable 
to  the  club.  For  table  resen/atlons 
or  further  information,  contact 
Mayer  Zimmerman  W3GXKp  c/o 
BRATS,  PO  Box  5915,  Baltimore, 
Maryland  21208, 

HOUSTON  TX 
AUG  4-6 

On  August  4.  5,  and  6.  1978, 
the  Houston  Echo  Society  wiH 
host  the  annual  Texas  VHF-FM 
Society  Summer  Convention  in 
the  GaMeria  Plaza  Hotet,  just 
off  interstate  loop  610  at 
Westheimer  Rd.  While  primari- 
ly devoted  to  the  VHF  FM  spec* 
trum,  attractions  will  also  in^ 
elude  microprocessors/micro- 
computers, the  annual  Texas 
champion  hidden  transmitter 
hunt,  OSCAR  communications, 
and  much  more^  covering  all 
phases  of  amateur  radio.  There 
will  be  forums  conducted  by 
both  the  ARRL  and  the  FCC.  A 
banquet/dance  is  ptaorted  for 
Saturday  night.  The  featured 
speaker  will  be  William  A. 
Tynan  W3X0,  editor  of  ^The 
World  Above  50  MHz"  column 
in  QST.  Exhibitors  will  be 
displaying  their  wares  all  day 
Saturday  and  Sunday.  Several 
excellent  prizes  wilt  also  be 
given  away.  The  main  prize  will 
be  the  choice  of  an  H  F  rig  or  an 
ail  mode  VHF  rig,  with  the  sec- 
ond prize  being  the  rig  which  is 
not  given  away  as  the  main 
prize.  There  will  also  be  a 
preregistration  prize  as  well  as 
hourly  door  prizes.  More  infor- 
mation can  be  obtained  by 
writing  to:  FM  Society  Summer 
Convention,  PO  Box  717,  Tom- 
ball,  Texas  77375. 

MACKS  INN  ID 
AUG  4-6 

The  46th  Annual  WIMU 
(Wyoming.    Idaho,    Montana, 

Continued  on  page  214 


144 


SCR  1000  -  Standard  of  CompaHsan 
fin  Repeaters '  Now  Available  with  Autopatch! 

;4utdftate^ 

•  Normal  patch,  or  secure  "reverse"  patch 

•  3  dJQit  antl'falsing  access  —  singEa  digit  dis- 
connect 

•  3  digit  on-off  controt  of  repeater  transmitter 

•  4  sec.  tfme  limit  on  access 

•  Built-in  adjustable  time-out  function  —  patch 
shuts  down  in  30*90  sec.  if  no  carrier  is  received 

•  Wide  range  audio  AGC  on  input  and  output. 

•  User  can  mute  phone  line  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 

•  Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  line 

m      jmj-fc  j»  mmmm     w  ^^^  Spec  Comm  has  taken  (he  hassle  out  of  putting  an  autopatch  repeater  on  the 
2AMf«    &    220  mlmrnMi  ^(^'  ^^^  SCRIOQO/SCAP  is  a  fully  self-contained  30  watt  repeater  with  built  in 

autopatch  and  land  line  control.  You  simply  plug  in  the  phone  line,  hook  up  the 

duplexer,  and  you're  on  the  air!  The  usual  months  of  problems  areeliminatedf  The 
SCR1000/SCAP  has  been  meticulously  engineered  to  provide  the  smoothest  per- 
forming patch  together  with  a  positive  land  line  control  of  the  repeater  The 
system  is  fully  assembled,  set*up  and  checked-out  in  our  lab. 

•  The  SCRIOOe— simpJy  the  finest  repeater  available  on  the  amateur  market      .  and  often  compared 

to  "commercial"  units  sefling  for  M  times  the  price!  Thts  is  a  30  Wt.  unit,  with  a  very  sensitive  8* 
selective  receiver.  Included  is  a  built-in  AC  Supply,  CW  IDer,  lull  metering  and  lighted  status  indi- 
cators/control  push-buttons,  crystals,  local  mic,  etc.  Also  provided  are  jacks  for  emergency  power, 
remote  control,  autopatch,  etc 

4  A  full  comptement  of  aptioni  dre  available^  Duplexers,  Cable,    PL^  Touch  Tone  Control,  HI/LO 

Power,  Autopatch,  Racks,  etc.  Please  inquire. 

•  The  Spec  Comm  Repeater  System      .  a  sound  investment  . . ,  available  only  by  direct  factory  order 
Get  your  order  in  AS. A. P. 


SCR  moo  Specifications 


RF  Output , .  30  Watts  typ. 

Infinite  VSWR  proof 
Sensitivity  ,,,,\0.3uV/20dBQt, 
Select  I  vity...-6dB@  J:6.5kHz; 

-55dB  @  ±15  kHz; 

-90dB@  ±30  kHz. 
(Sharper  8  Pole  Fttr,  Available) 
Desense/Overload  . . .  W/luV 
desired  signal,  desense  just 
begins  @  approx,  5Q,000uV  @ 
±eO0kH2. 
Spurious  Response .  -70d3 min. 


FEATURES 
D  Full    Mit^rifiQ    of    critical 

D  Front  P«n«l  Controls  for 

timers  &  AF  tevels. 
D  Lighted    push-buttons    for 

control/test     functions     & 

status  Indicators 


~  State  of  tb«  Alt  CMOS  con- 
trol logic  &  timers — No 
Re  I  ay  si 

D  Built-in       CW       IDer-- Low 
current  draw.  Fully  ad- 
justable speed,  pitchj  tirDe* 
etc. 

n  Exclusive  Spec  Cortim  MOS- 
FET/Hot  Carrier  Diode  rcvr. 
front  end^o really  reduces 
'desense*  &  IM  problems! 

Q  Byllt4n  AC  Supply  w/lnstant 
btry.  switchover  for  emer- 
gency pwvr, 

D  Supplied  with  .0005% 
Sentry  xtals  and  a  Turner 
local  mic. 

O  Jacks  Provided  for  Remote 
Control,  Autopatch,  DC  out, 
AF  In/oul,  COR  Switch,  etc. 

D  True  FM — Fof  Rpt.  Audio  so 
good,  it  "sounds  Hke 
direct'! 


SCR  1000  WITH  FL'Q  PRESELECTOR. , ,  . 

SCR  1000  WITHOUT  PRESELECTOR 

SCR  1000  SCAP  9t  FL  6  PRESELECTOR  . . 
SCR  1000  SCAP  FL-6  WP641  DUPLEXER  . 


.  .stoas.oo 

.,$  S50.00 
..$T&85.00 
.  >  12060.00 


SPEC-COMM  REPEATER  BOARDS,      A 
SUB-ASSEMBLIES  &  ACCESSORIES    ^20 


Ft'6   Preselector.   Rcvr. 

Front-End  Filter^Preamp. 
Exc.  rejection  of  strong  "out 
of  band"  slgs-  +  improves 
sensitivity ..,$85.00 

SCR100  Receiver  Board,  mt 

xtaL, ,.,... 1115.00 

(8  Pole  IF  Filter  +$1^95) 

SCR100  Receiver  Assembly. 
SCR100  mounted  in  shield- 
ed tiousing $186.00 

SCT110  XmtrJEKclter  Bd.  7 

or  10  Wt.  bd.  $135.00  w/xlal. 
BA  10  30  Wt.  Amp,  bd:  k  Ht. 
Sink ,._ J6V95 


SCT110  Transmitter  Assem- 
biy.    SCT110    mounted    in 
shielded  housing,. . ,  $199.95 
{30Wt.  Amp.  +$62  00) 
CTC100  CORfnmer/Control 

Bd. $35  00 

ID250  CW  1D/AF  Mixer  Bd. 

Progr ammed $65.00 

SCAP  Autopetch  Bd,  S225.00 
RPCM    'Reverse    Fetch"   & 

control  bd , $79.96 

TTC100  Touch  Tone  Control 
bd.    3   digit    OH,    3   digit 

OFF $65, 00 

TitA-1  Timer  Reeel  Annun* 

clator  Bd. $20.95 

WP641  Oupfei»r.      .  $495.00 


Comm«rcia1  pric«& 
somewhat  higher. 


S»fl  our  Aptif  73  Ad  fOf  more  details f 
(Add  $375  Bhipm^ndUng.   PA  r0$i^mirfs 
sdd  6%  fsjf  J 


Send  for  Data  Sbaatsl 


SPECTRUM  COMMUNICATIONS 


S8 


1D55  W,  Germantown  Pk.,  Norristown  PA  19401  (215)  631  1710^ 
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Kar!  T  Tliurbej-,  Jr.  W8FX/4 
2ZZ  Newcastle  L^ne 
Montgomery  ALS6117 


Pick  A  Frequency 
Any  Frequency 


ultra-flexible  crystal  calibrator 


While  making  the 
rounds  at  the  Dayton 
Ham  vent  ion,  pockets  lined 
with  moderate  amounts  of 
ready  cash  for  those  once-in- 
a-lifetime  good  deals^  I  came 
upon  a  very  unique  crystal 
calibrator  manufactured  and 
sold  by   Rainbow  Industries 


(P.O.  Box  2366,  Indianapolis 
IN  46206),  which  was  on 
display  and  available  for  im- 
mediate sale.  Being  presold 
on  the  unit,  having  previously 
read  an  advertisement  extol- 
ling its  virtues,  I  grabbed  one 
for  the  W8FX/4  shack. 

What  makes  the  Rainbow 


FS-200  calibrator  so  different 
from  the  usual  circuit  provid- 
mg  calibration  markers  down 
to  every  1000,  100,  and 
sometimes  25  or  10  kHz  is 
that  It  does  all  this  and  goes 
much  further.  It  provides 
strong  switch-selected,  square 
wave  markers  every  1  MHz, 
500,  250,  100,  50,25,  10,5, 
2-5,  and  1  kHz,  as  well  as 
every  500,  250,  100,  50,  and 
25  Hertz  1  Thus,  it  can  be 
used  for  a  number  of  addi- 
tional applications,  such  as  an 
oscilloscope  timebase  cali- 
brator, audio  generator,  fre- 
quency counter  timebase,  ac- 
curate  signal  source  for  ana- 
log and  digital  projects,  hi-fi 
response  testing,  and,  yes, 
even  code  practice.  It  features 
CMOS  (complementary  metal 
oxide  semiconductor)  inte- 
grated circuitry,  constructed 
on  a  3]4"  X  214"  board,  and 
has  a  trimmer  capacitor  for 
precise  frequency  adjustment. 
It  will  operate  on  any  power 
source  from  6*5  V  dc  to  15  V 
dc  at  about  15  mA.  A  front- 
panel  BNC  connector  is  pro* 
vided   for  connecting  to  the 


output  stage  directly  or  for 
using  a  short  piece  of  wire  as 
an  ''antenna.**  Desired  output 
frequency  is  swilch^electable 
from  the  front^panet  "range'* 
and  "multiplier"  switches, 

The  calibrator  is  available 
either  fully  wired  and  tested 
(Model  FS-200C,  for  $34.95) 
in  a  minibox  enclosure  or  as  a 
prewired  printed  circuit 
board  (Model  FS^200B,  for 
$19,95)  less  controls,  switch, 
connectors,  and  cabinet,  I 
bought  one  of  the  fully- 
assembled  units  and,  upon 
hooking  It  up  to  a  9-volt 
battery,  was  pleasantly  sur- 
prised to  discover  that  it 
worked  just  as  adverlisedp 
providing  strong  markers  at 
practically  any  desired  inter- 
nal  frequency  well  into  the 
VHF  region  (over  100  MHz 
for  my  unit).  The  unit  was 
easily  calibrated  against  WWV 
by  adjustment  of  a  trimmer 
capacitor  on  the  PC  board- 
You  could  also  calibrate  and 
cross-check  against  a  fre* 
quency  counter  of  known  ac- 
curacy* If  you  calibrate  by 
zero-beating    against     WWV, 


146 


it*s  best  to  use  the  highest 
frequency  receivable  so  that 
you  would  be  using  a  high- 
order  harmonic  of  the  basic 
oscillator  in  the  calibratori 
for  highest  accuracy.  One 
point  to  remember  Is  that,  as 
you  approach  zero-beat,  the 
audio  "beat  note**  becomes 
lower  and  lower,  so  it  may  be 
difficult  to  detect  true  zero- 
beat.  Try  using  the  receiver's 
S-meter;  it  will  usually  try  to 
**track"  the  swing  through 
zero-beat  and  can  generally 
be  relied  on  to  get  down  to 
within  a  few  cycles  accuracy. 

The  ftct  that  the  FS'20O 
can  produce  markers  down  to 
25  Hz  suggests  other  uses  for 
it  —  perhaps  as  an  oscillo- 
scope calibrator/timebase  and 
audio  signal  generator.  By  in- 
terrupting its  supply  voltage, 
it  could  even  be  used  as  a 
code  practice  oscillator  (mak- 
ing an  interesting  initial  dual 
investment  for  the  serious 
SWL  who's  about  to  become 
a  Novice). 

As  fine  an  instrument  as 
the  FS-200  is,  it  did  present  a 
minor  problem.  It  was  an- 
other little  convenience  gad- 
gel  for  the  shack  that  needed 
another  9- volt  transistor  radio 
battery.  Though  they're  inex- 
pensive and  easily  available 
free  at  Radio  Shack  (using 
their  ** Battery  Club''  card,  of 
course),  each  time  one  poops 
out,  1  have  to  open  up  the 
cabinet  and  replace  the  bat- 
tery, a  slighdy  inconvenient 
task  when  done  repeatedly. 
The  addition  of  the  FS-200 
brought  into  focus  the  need 
for  a  small  '^cheapie"  power 
supply,  providing  a  source  of 
multiple  low-voltage  outputs* 
The  FS-200  could  provide  the 
"piggyback*'  vehicle  for  it, 
along  with  some  simple  inter- 
face circuitry  for  the  cali- 
brator. The  only  modificar 
tions  required  on  the  cali- 
brator were  mounting  two 
rear-apron  miniature  phone 
jacks  (external  power  and 
key),  running  leads  to  the 
battery  clips,  and  mounting 
an  RCA  phono  jack  on  the 
rear  apron  for  rf  output 
(wired  in  parallel  with  the 
front-panel  BNC  jack}.  Be 
sure  to  remove  the  PC  board 


while  drilling  to  prevent  pos- 
sible damage  to  the  com- 
ponents. 

The  circuit  in  Fig.  1  is 
what  evolved.  Mounted  in  a 
3-1/4"  X  2-3/16"  X  4"  mini- 
box  (Radio  Shack  #270-251 
or  equivalent)  and  connected 
to  the  FS-200  by  a  rfiort 
length  of  cable,  it  provides 
interface  circuitry  for  the 
calibrator  and  a  means  of 
low-voltage  power  dis- 
tribution. The  circuit 
provides  direct  receiver  rf 
output  coupling  for  the 
FS200,  a  small  antenna  or 
auxiliary  rf  output,  and  ad- 
justable rf  and  audio  outputs. 
Also  provided  are  non regu- 
lated 6-  and  1  2-volt  outputs, 
as  well  as  regulated  9 -volt 
outputs  to  power  various  and 
s  u  n  d  ry  gad  ge  ts ;  regui  a  ted 
power  for  the  FS-200  is  sim- 
ply routed  back  to  it  through 
a  short  length  of  cable.  Using 
a  closed-circuit  jack  on  the 
F5-200  rear  apron  allows  in- 
ternal 9- volt  battery  opera- 
tion when  external  power  is 
removed.    An   LED  provides 


power-on   indication  for  the 

interface/distribution  box. 
Wiring  follows  conventional 
point-to-point  practice. 

The  power  source  used  for 
the  unit  is  simple.  I  located 
two  junk  box  ac  adapters 
(battery  eliminators).  One 
provides  about  12  V  dc  (no 
load)  at  300  mA,  and  the 
other  supplies  about  6.2  V  dc 
at  300  mA,  The  12-,  9-,  and 
6-voIt  circuits  are  kept  sepa- 
rate to  keep  interaction  down 
and  regulation  simple.  Zener 
diodes  in  the  9-vott  circuit 
provide  a  small  degree  of  volt- 
age regulation.  Though  the 
output  of  the  battery  elimina- 
tor (ac  adapter)  doesn't  have 
enough  real  current  reserve 
for  good  regulation  under 
heavy  loads,  it  can  easily 
power  most  of  the  small  low- 
current  accessory  devices 
which  require  four  penlight 
cells  or  9-volt  transistor  radio 
batteries  as  power  sources,  A 
9-volt  adapter  can  be  used  if  a 

12'Vo!t  unit  can't  be  located, 
with  the  dropping  resistor 
values    changed    accordingly. 


Voltage  regulation  would,  oi 
course,  be  minimal.  No  at- 
tempt was  made  to  regulate 
the  6-volt  circuit,  though  this 
could  be  done  if  necessary  for 
your  purposes. 

In  any  case,  ensure  that 
the  adapters  used  are  not 
cheapies  having  a  direct  con- 
nection to  the  ac  line,  which 
would  present  shock  and 
grounding-out  problems. 
Also,  most  adapters  are  not 
adequately  filtered  to  provide 
good  dc  output.  High-value 
electrolytics  (1000-3000  uF) 
across  the  supply  lines  will  do 
much  to  filter  out  any  trace 
of  hum  or  rtpple. 

Various  types  of  connec* 
tors  can  be  used  on  the  piggy- 
back  box  for  audio,  rf,  and 
power  connections,  which- 
ever meet  your  needs,  I  used 
RCA- type  phono  jacks  for  rf 
(routing  the  receiver  coax  an- 
tenna lead  through  the  unit 
for  signal  injection),  RCA- 
type  phone  jacks  and  minia* 
ture  Amphenut-iype  mike 
connectors  for  audio,  and 
miniature  phone  jacks  for  dc 
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power  input  and  output. 
{Note  that  if  you  use  the 
calibrator  with  a  transceiver, 
you  will  have  to  provide  some 
means  of  switching  it  out  of 
ihe  circuit  on  transmit  to 
prevent  transmitter  output 
from  damaging  the  unit.  If 
your  transceiver  has  an  "exter- 
nal receiving  antenna**  input, 
you  can  usually  route  the 
output  there  —  checl<  your 
transceiver's  schematic  first!) 
Suggested  application 
notes  and  circuitry  are  fur- 
nished  by   the  manufacturer 


or  can  be  found  in  good 
texts,  such  as  the  ARRL 
Radio  Amateur's  Handbook, 
Bill  Orr's  Radio  Handbook , 
and  73's  Radio  Frequency 
Testers  or  Audio  Frequency 
Testers.  These  can  be  con- 
sulted for  interface  ideas  for 
your  particular  purposes. 

For  code  practice,  it's  easi- 
est to  simply  run  the  rf  out- 
put directly  into  the  receiver. 
The  FS-200  is  acting,  in  ef- 
fect, as  a  mini  CW  oscillator. 
The  receiver  doesn't  even 
need     a     bfo.     By     pfaying 


around  with  the  'Van^  and 
"multiplier"  switches^  you 
can  come  up  with  MCW 
(modulated  CW),  Try  it  for 
code  practice  -  it  really 
works. 

Don't  try  to  use  the  piggy- 
back supply  for  IC  circuits 
requiring  good  regulation 
under  heavy  load;  it  isn't  de- 
signed for  such  use-  But,  for 
the  multitude  of  simple  proj- 
ects and  gadgets  (audio  fil- 
ters, compressors,  preamps, 
signal  generators,  etc.)  requir* 
ing  but  a  nominal  source  of 


low-voltage  dc,  it  fills  a  real 
need  at  a  minimum  invest* 
ment,  not  tying  up  an  expen- 
sive, heavy-duty  regulated  dc 
supply.  If  you  don't  own  an 
FS-200,  try  building  the 
power  distribution  box  any- 
way. You'll  find  it  will  Inter- 
face well  with  other  less  ver- 
satile calibrators,  signal  and 
marker  genera torSj  and  audio 
generatorsi  and  the  power 
supply  will  indeed  come  in 
very  handy  when  the  battery 
in  your  speech  compressor  or 
keyer  fails!  ■ 
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Sometimes  A  Kit  Is  Best 

—  Bullet  power  supply  kit  exposed 


A  A.  Wicks  W6SW2 
30646  Rigger  Road 
Agoura  CA  91301 


AS  more  and  more 
amateurs  upgrade  their 
2  meter  transceivers  to  20-  to 
35-Watt  output  units,  there 
has  been  a  corresponding  in* 
crease  in  interest  in  higher- 
current  power  supplies  for 
base  station  use  of  this 
mobile  equipment. 

Unless  your  junk   box   is 
stocked     with     late-model 


parts,  it  is  usually  necessary 
to  purchase  expensive  com- 
ponentSi  in  addition  to  de- 
signing or  researching  a 
proven  supply  circuit.  The 
job  of  assembling  a  suitable 
px)wer  supply  has  been  simpli- 
fied by  some  firms  offering 
kits  of  parts,  but  in  only  a 
few  instances  have  these 
suppliers  come  up  with  ade- 
quate kits  for  the  higher 
current  needs  with  amateur 
transmitter  applications  in 
mind. 

Aware    of    this    problem, 


Bullet  Electronics  is  now 
offering  a  new  kit  which 
meets  the  essential  needs  of 
tested  design^  quality  parts, 
and  low  cost  In  fact,  I  was 
amazed,  upon  receiving  this 
very  complete  kit,  to  see  the 
careful  attention  that  has 
been  given  to  the  preparation 
of  it  —  especially  as  It  would 
benefit  the  person  who  has 
few  facilities  at  his  disposal. 
As  an  example,  even  the  mica 
insulators  for  the  power  tran* 
sistors  are  supplied  precoated 
with    silicone    grease  and   in 


Buffet  Electronics  PS-M  power  supply  assembled.  All  parts  shown  are  supplied  with  the  kit, 
except  the  fan  and  base. 


lea kp roof  envelopes.  This,  at 
first,  caused  me  to  think  that 
the  insulators  were  missing 
and  that  the  envelopes  con- 
tained only  compound;  how- 
ever, I  was  happy  to  discover 
that  all  of  the  "dirty  work" 
had  also  been  done  for  me* 

Nothing,  including  miscel- 
laneous hardware^  has  been 
omitted  from  the  kit.  But  the 
user  must  provide  his  own 
chassis  {which  may  be  any- 
thing from  a  board  to  a 
chassis-cabinet  combination) 
and  any  optional  items  which 
may  enhance  the  user's  needs, 
such  as  meters,  switches,  etc. 

The  electronic  parts  are 
premium  brand-name  units, 
and,  probably  as  a  result  of 
this  J  Bullet  provides  a  90-day 
warranty  on  all  of  them,  in- 
cluding the  heavy-duty  power 
transformer.  An  excellent 
quality  fiberglass  printed  cir- 
cuit board  is  used  for  all  of 
the  control  and  regulation 
component  circuitry.  Plating 
is  smooth  and  even,  and  all 
traces  are  sharply  etched. 
Bullet  has  certainly  overcome 
some  of  the  problems  in  this 
respect  that  were  evident  two 
years  ago. 

The  technical  manual 
provided  with  the  PS-14  is 
very  complete,  comprising  12 
pages  of  theory^  parts  list^ 
tools  required,  constructional 
details,  testing  information, 
and  a  troubleshooting  guide. 
The  latter  section,  contrary 
to  the  usual  kit  manuals,  pro- 
vides not  only  information 
regarding  difficulties  caused 
by  improper  assembly,  but 
also  extensive  information  in 
the  event  of  component 
failures  at  some  time  in  the 
future.  Eight  line  illustrations 
are  included  in  the  manual,  as 
well  as  one  printed  circuit 
board  layout  drawing  and  a 
total  schematic  containing  all 
necessary  test  point  voltage 
references.  One  additional 
general  information  sheet 
provides  valuable  information 
to  guide  the  constructor  in 
installing  parts  (good  for  any 
kit),  handling  integrated  cir- 
cuit devices,  soldering  tech- 
niques, and  component  color 
coding. 

As  will   be   noted  in   the 
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schematic,   the  heart  of  this 
closely-regulated     power 
supply    is    a    type-'723    inte- 
grated  circuit  precision  volt- 
age    regulator.     The     term 
*Vepjiated"  is  really  signifi- 
cant here  -  with  200  milli- 
volts    being     the     variation 
between  no-load  and  full -load 
conditions.    The    723    is    a 
silicon     monolithic     device, 
which    can    provide    voltage 
regulation     at    any    voltage 
between  2  and  37  volts.  How* 
ever,  this  supply  is  designed 
to  provide  voltages  between 
1L6  and   13.5  volts,  specif- 
ically. This  useful  IC  includes 
within  its  circuitry  a  lempera- 
tu  re-compensated     reference 
amplifier,  an  error  amplifier, 
a  power  series  transistor,  and 
a  current-limiting  circuit.   In 
addition,     a     723     provides 
independently    accessible    in- 
puts   for   adjustable   current 
limiting    and    remote    shut- 
down. Low-temperature  drift 
and  high-ripple  rejection  are 
other  features  of  this  devic€. 
Bullet  has  taken  advantage 
of   these  attributes  and  has 
put    it  all    together   in    this 
power  supply.  Their  specifica- 
tions   for    the    PS-14    power 
supply  are  shown  in  Table  1. 
Briefly,     the     operational 
theory     of     this     supply     is 
described    in    the    following 
(refer  to  Fig,  1 ). 

A  reference  voltage  is 
obtained  at  the  723  pin 
terminal  6,  Vref,  which  is 
used  to  provide  a  stable  volt- 
age to  the  noninverting  input, 
H\,  at  pin  5,  The  fatter  is  an 
input  error  amplifier  within 
the  IC  R4  and  C4  provide 
noise  filtering  for  this  refer- 
ence voltage. 

A  voltage  divider  (R14, 
R15,  R16),  permits  the  in- 
verting input,  Inv>  Pin  4  of 
the  error  amplifier,  to  'look 
at"  some  percentage  of  the 
output  voltage.  Variable 
potentiometer  R1 5  allows  the 
voltage  to  be  adjusted  ap- 
proximately 20%, 

The  result  is  that  the  volt- 
age at  Inv  matches  the  voltage 
at  Nj  as  long  as  the  voltage 
remains  at  a  constant  value. 
However^  should  the  output 
voltage  commence  to  in- 
crease,   the    voltage    at    Inv 


increases,  and  the  interna! 
drive  transistor  starts  to  shut 
down.  In  turn,  the  drive  is 
reduced  to  the  series-pass 
regulators  Ql,  Q2,  and  03, 
thus  reducing  the  output 
voltage.  Conversely,  the  out- 
put voltage  will  be  increased 
if  it  has  commenced  to  fall. 

03,  Ql ,  and  Q2,  men- 
tioned above^  form  a  Darling- 
ton circuit  that  acts  as  a 
single  PNP  transistor.  R6  and 
R7  assist  in  controlling 
current  "hogging/'  C5  pre- 
vents the  high-gain  series  pass 
circuitry  from  oscillating. 

Usually  in  voltage-regulat- 
ed supplies  that  use  a  723, 
the  current  limiting  on  the 
723  is  provided  by  a  resistor 
in  series  with  the  output, 
which  develops  0.65  volts  at 
the  desired  maximum 
current.  This  current  switches 
on  the  current-limit  transistor 
to  reduce  the  output.  Bullet 
concluded  that  this  would 
have  two  disadvantages  — 
one,  at  17  Amperes  the  calcu- 
lated resistor  would  be  0.038 
Ohms  at  12  Watts,  which  is 
not  exactly  your  corner-store 


Output  voHage; 
Output  current. 

Current  limit: 

Regulation: 

Short-circuit  current 

Ripple: 

Thermal  shutdown: 


11.6  to  13.5  dc  volts 

15  Ampef^   (continuous)   20  Amperes  (inter* 

mittent) 

10-20  Amperes  (guarsr^teed  range) 

200  millivolts  no  load  to  full  load 

10  Amperes  maximum.  3  Amperes  typical 

Less  than  1%  at  full  load 

Variable  from  ambient  temperature  to  greater 

than  200°  Celsius  (392    F) 

Table  h 


resistor;  two,  the  total  dissi- 
pation of  the  pass  transistors 
would  reach  300  Watts  in  a 
short*circujt  condition.  The 
circuitry  selected  for  the 
PS '14,  then,  uses  a  unique 
foldback  current-limiting  de- 
sign which  uses  the  output 
fuses  as  the  series  current- 
limit  'Resistors/*  with  a 
current  adder  circuit. 

Once  again  referring  to 
Fig.  1,  note  that  R5  is  across 
the  base-emitter  junction  of 
03,  This  provides  a  fairly 
constant  voltage  drop  of  0.6 
volts.  Inversely  proportioned 
to  the  value  of  RS^  a  current 
flows  into  Vc  (pi"^  11)  of  the 
723.  Additionally,  a  current 
that  has  a  value  of  Iggt 
divided  by  the  gain  (Hfe)  of 
the  03-02-01    configuration 


is  present  at  the  base  of  03. 

Since  this  total  current  enters 
Vc,  it  will  exit  via  Vq  (pin 
10)  and  go  into  the  current- 
limit  transistor  at  Cj,  pin  2, 

The  component  values  in 
the  PS-14  allow  the  current 
flowing  out  of  Vq  to  be 
approximately  25  mA  (R5 
plus  Q3  current).  This  current 
then  flows  into  the  (unction 
of  RIO  and  R11,  causing  a 
voltage  to  appear  across  these 
two  resistors.  This  will  make 
the  junction  about  0.6  volts 
greater  than  V  and  Cs.  Nor- 
mal turn-on  voltage  required 
is  0,65  to  0.7  volts. 

As  the  current  increases, 
the  additional  voltage  drop 
across  fuses  F1  and  F2  is 
required  to  activate  the 
current  limit  -  the  closer  the 
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Fig.  h  Schematic  of  Bullet  Electronics*  P-1 4  liigiKurrent  regulated  power  supply. 
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wiper  of  R12  to  R13,  the 
higher  the  current  limit  will 
be. 

In  addition  to  the  fore- 
going, RIO,  Rll,  R12,  and 
R13  also  function  as  part  of 
the  fo!dback  current  circuit, 
A  fraction  of  the  output  volt- 
age is  used  to  oppose  the 
voltage  across  the  current- 
limiting  fuses  and  the  voltage 
generated  by  the  circuit  de^ 
scribed  in  the  preceding  para- 
graph. Current  limiting  does 
not  occur  until  the  voltage 
across  the  sense  resistor  is 
higher  than  this  opposing 
voltage.  When  the  output  is 
shorted  to  ground,  the 
apposing  voltage  is  no  longer 
present;  therefore,  current 
limiting  occurs  at  a  lower 
level. 

The  thermal  shutdown 
circuitry  is  standard.  Theo- 
retically, the  base-to-emitter 
voltage  (Vbe)  of  a  transistor 
decreases  with  temperature. 
For  insUnce,  turn-on  for  a 
silicon  transistor  at  room 
temperature  may  be  about 
0.6  volts.  As  the  temperature 


proximate  to  the  transistor 
increases,  this  turn-on  value 
decreases  because  of  elec- 
tron-hole breakdown.  Now 
the  turn-on  voltage  of  the 
transistor  at,  let  us  say,  lOO"^ 
C(212*  F.)  may  be  0.4  volts. 

In  this  configuration,  D2^ 
acting  as  a  zener  diode,  pro- 
vides 0.65  volts  of  regulated 
voltage  to  the  upper  point  of 
potentiometer  R2.  The  tatter 
bias  is  adjusted  below  the 
turnn^n  point  of  Q4,  for 
normal  ambient  temperature. 
04  turns  on  at  approximately 
4,8  volts,  and  this  point  is 
reached  at  75"^  C.  (167°  F*). 
As  Q4  conducts,  the  723  at 
pin  13  shunts  current  from 
the  base  of  Q4  via  the  col- 
kctor,  which  in  turn  causes 
the  723  to  operate,  and  the 
output  voltage  of  the  supply 
goes  to  zero. 

Assembly  of  the  power 
supply  was  very  straight- 
forward and  was  completed 
in  six  hours.  Testing  took 
anotfier  two  hours,  but  this 
included  some  trouble- 
shooting time  because  1  had 


o 


grTiraTrairoirrinnnn^^ 


73  CODE  SYSTEM  TAPES 


co*J^^ 


JJCODt  COURSE 

1  -   i 


3JCO0€  COUflSl' 


J 


^ 


u^ 


o 


Oh 

I 

o 
o 


I 


o 


. 


o 

o 


o 


Four  tapes  for  S  15.95 
S4.95  each! 


"Genesis"  -  5  WPM  ^  Introduces  the  aiphabet,  10 
numbers,  and  necessary  punctuation.  Plenty  of  prac- 
tice gives  plenty  of  confidence  to  every  beginner  1 

'The  Stickler'*  -  6+  WPIVl  -  Practice  tape  for  Novice 
and  Technician  licenses  —  random  code  groups  of  five 
characters  sent  at  official  FCC  standard.  You'll  find 
the  exam  a  snap  I 

''Back  Breaker"  -  13+  WPM  -  Mastering  these 
random  code  groups  at  this  fast  pace  gives  you  a 
tremendous  edge  when  you  hear  plain  English  at  this 
same  pace! 

"Courageous"  -  20+  WPM  ^  Conquer  this  1-hour 
tape  and  the  Exoa  Class  iicense  exam  will  be  a 
breeze f  When  you  can  copy  these  code  groups, 
nothing  can  stop  you! 
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inadvertently    connected   the 

wires  between  the  circuit 
board  and  the  thermal  shut- 
down transistor  incorrectly. 
A  very  minor  * 'operation'*  is 
required  on  the  power  trans- 
former and  takes  about  five 
minutes.  The  transformer  was 
originally  manufactured  for 
another  purpose,  and  this 
modification  provides  a 
winding  configuration  that 
produces  !K)  volts  ac. 

The  PCB  was  a  pleasure  to 
assemble,  due  to  the  excellent 
soldering  characteristics  of 
the  board,  as  mentioned.  In 
my  installation,  I  included  a 
cooling  fanj  even  though  my 
present  requirements  will  not 
exceed  a  lO-Ampere  load. 
But,  by  building  for  possible 
future  needs,  I  was  able  to  do 
the  necessary  hardware  and 
packaging  at  this  time.  Open- 
frame  construction  was  used, 
which  permits  the  aluminum 
* 'bread  board/*  as  shown  in 
the  photograph,  to  be  in- 
stalled in  a  cabinet  with  a 
slip-on  cover  The  "optional 
meter"   positions,   as  shown 


on  the  schematic,  will  be  used 

with  the  meters  installed  on 
the  front  pane!  of  the  cover, 
together  with  switches  for  ac 
and  the  fan,  (It  would  be  very 
simple  to  arrange  it  so  that 
the  fan  starts  at  some  pre- 
determined thermal  point.) 
Incidentally,  Bullet  has 
meters  available  for  this 
power  supply  J  if  desired. 
They  also  sell  an  overvoltage* 
protection  kit  that  is  directly 
compatible  with  the  PS'14* 
Although  not  installed  at  this 
time,  one  of  these  will 
become  part  of  my  PS-14 
very  shortly^  as  it  is  very 
desirabtc  to  limit  potentially 
dangerous  voltages  to  ex- 
pensive equipment.  Inci- 
dentally, the  PS-14  may  also 
be  used  as  a  battery  charger  - 
with  suitable  diode  protec- 
tion, of  course- 

The  PS-14  is  priced  at 
$39.95,  including  UPS 
charges  (foreign  orders  should 
add  $10  for  shipping  and 
insurance).  It*s  available  from 
Bullet  Electronics,  PO  Box 
19442H,  Dal  las  TX  75219,  ■ 
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Modd  13-513 


Get  into  ''220''  MobUe 
the  Easy  Way  with  Midland 

Midland  has  a  pair  of  proven  performers,  crystal  controlled  or 
RL.L»  synthesized  . . .  both  designed  to  be  easy  on  the  pocketbook 


To  start  with,  here's  Midland  s  Model  13-509- 
ft's  a  compact  rugged  mobile  with  capacity 
for  12  crystal-controlled  channels.  The  "SOS** 
transmits  with  10-watt  or  1-watt  output  Its  re- 
ceiver has  a  dual  gate  MOS  FET  front  end 
with  hi-Q  resonator  and  ceramic  filters.  There 
are  SWR  and  polarity  protection  circuits^ 
internal  DC  filtering  and  electronic  switching. 
With  its  jack  for  optional  tone  burst  and  dis- 
criminator meter,  the  *309*'  has  even  been 
the  basis  for  many  repeaters. 

Midland's  choice  alternative  in  "220"  is  RLL 
synthesized  Model  13-513-  Here's  advanced 
design  with  modular  construction  and  digital 
frequency  readout  Its  programmed  for  500 
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frequencies  between  220  and  225  MHz,  with  a 
5  KHz  shift  up  giving  500  more  . . .  and  4 
offsets  are  available  for  repeater  use.  The  re- 
ceiver has  a  multiple  FET  front  end  with 
monolithic  crystal  and  ceramic  filters.  The 
transmitter  switches  for  20-watt,  10-watt  or 
2-watt  output  With  automatic  SWR  and  polar- 
ity protection,  internal  DC  filtering,  electronic 
switching  and  a  jack  for  tone  burst  and  dis- 
criminator meter,  the  ''513"  is  a  very  desirable 
"220''  mobile  , , ,  or  base. 

Pair  either  of  Midlands  "220"  mobiles  with 
Midland  s  trunk/  roof  mount  or  magnet  mount 
antennas  (Models  18-950  and  18-951)  for 
top-notch  performance  on  the  band. 


For  more  about  MicSarKl  "220"  Mobile,  write:  Midland  Amateur 
PO.  Box  1903,  Kansas  City,  Missouri  64 14 1 


M41 


Coming  In 


Out  Of  the  Cold 


power  supply  for  your  mobile  rig 


Benty  Olson  W6GKN 
F,0.  Box  339 
MenloPark  CA  94025 

One  of  the  largest  areas  of 
growth  in  the  amateur 
radio  and  CB  market  in  re- 
cent years  is  that  of  small 
transceivers  for  automobile 
use.  Some  of  these  have 
built-in  117  volt  ac  suppMeSj^ 
and  some  have  them  as  op- 


tions in  a  separate  package. 
But  there  are  certainly  many 
around  which  either  were 
never  meant  to  operate  on 
the  ac  mains  or  for  which  the 
ac  supply  was  not  bought  at 
the  time  of  initial  purchase 
and  is  no  longer  available. 

The  regulated  supply  de- 
scribed here  will  provide  a 
substitute  for  your  car's 
+12.6  volt  dc  battery  system 


for  equipment  that  draws  up 
to  3  Amps,  This  will  enable 
you  to  bring  the  rig  in  the 
house  and  continue  opera- 
tion, if  you  don't  have  a 
separate  home  station.  In 
fact,  such  a  supply  !s  even 
worth  having  around  only  for 
those  moments  when  the 
mobile  rig  is  '*sick"  and  needs 
repair^  so  it's  on  the  work- 
bench, in  the  house.  It's  also 
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Fig.    h    Regulated  supply   for  small  transceiver  (with  current  timltlng),    "^Heat  sink  Q2  to 
adequate  finned  aluminum  dissipaton 


handy  when  the  other  types 
of  auto  electronics  {radios, 
tape  players,  etc.)  go  on  the 
fritz. 

The  main  things  that  this 
supply  has  that  many  simpler 
commercial  transceiver  sup- 
plies do  not  have  are  good 
electronically-regulated  out- 
put and  current  limiting.  The 
output  voltage  is  adjustable 
from  n  to  1 5  volts,  so  low, 
normal,  and  high  battery  volt- 
ages can  be  simulated.  At 
currents  over  3  Amps,  the 
supply  drops  out  of  regula- 
tion, and  no  more  current  can 
be  drawn  from  iL 

The  circuit  of  the  supply  is 
shown  in  Fig.  1-  Note  that 
the  power  transformer  (one 
of  the  most  expensive  items 
in  most  supplies)  Is  made  up 
of  three  old  filament  trans- 
formers. This  technique  is  not 
as  neat  and  compact  as  having 
a  special  transformer  that 
delivers  just  the  right  voltage 
and  current  for  the  job,  but 
most  hams  and  experimenters 
have  lots  of  old  transformers 
around  from  the  tube  era. 
The  three  transformers,  when 
connected  in  phase,  produce 
about  15  volts  ac,  which  gives 
more  than  +21  volts  dc  using 
a  full-wave  bridge  rectifier 
and  capacitor-input  filtering. 

The  regulator  is  the  old 
reliable  National  LM305H 
with  2N4037  and  2N3055 
added  to  increase  the  cur- 
rent capability.  The  2N3055 
is  still  the  cheapest  high- 
current  silicon  power  transis- 
tor  around,  and  thus  it  has 
been  chosen  here*  The 
2N30S5  must  be  welt  heat 
sink  mounted,  of  course, 
since,  at  the  worst  thermal 
case  (1 1  volts  out  at  3  Amps), 
it  must  dissipate  nearly  20 
Watts!  For  this  reason,  the 
2N3055  has  been  mounted 
on  a  large  finned  aluminum 
heat  djssipator.  |ust  heat 
sinking  it  to  the  chassis  or  a 
small  plate  for  dissipation  is 
probably  asking  for  thermal 
runaway  problems  to  de- 
velop. 

The  regulator  circuitry, 
excluding  the  2N3055,  is 
built  on  a  small  PC  board 
which    1    use    as   a   sort   of 
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Fig.  2 (a).  Regulator  board. 


general  purpose  regulator 
card,  I  have  these  made  up 
for  my  own  experimental  use, 
at  a  quantity  pricey  and  use 
them  as  needed.  The  layout 
of  this  PC  board  and  the  parts 
placement  on  it  are  shown  in 
Fig.  2-  This  board  is  useful 
with  an  NPN-PNP  pair  of 
transistors,  as  in  Fig.  1,  a 
single  PNP  transistor^  as  in 
Fig.  3,  or  with  the  LIV1305H 
alone,  as  in  Fig.  4.  These 
three  cases  reflect  decreasing 
magnitudes  of  output  cur- 
rent The  details  of  how  to 
design  for  the  three  cases  are 
discussed  in  detail  in  refer- 
ences 1,  2j  and  3,  Note  that 
the  PC  board  is  laid  out  so 
that  a  multfturn  linear  trim- 
pot  (such  as  a  Beckman 
78PR5K)  can  be  put  directly 
on  it.  A  single-turn  trimpot 
(such  as  a  Beckman  62PR5K) 
can  also  be  mounted  directly 
on  the  board.  If  a  standard 
pot  is  used  off  the  PC  board, 
care  should  be  taken  to 
mount  it  only  a  few  inches 
away  lo  prevent  the  regulator 
from  becoming  unstable. 

There  is,  of  course,  some 
flexibility  in  the  types  of 
power  transformer  you  use 
for  this  supply.  You  might 
use  one  S.3-volt  and  one 
10-volt  transformer  (16-3  V 
ac  totaf)  or  one  lO-vott  and 
one  5-volt  transformer  {15  V 
ac  total),  but  whatever  you 
use,  the  dc  output  voltage 
across  the  filter  capacitor 
must  not  drop  below  about 
11  volts.  By  this  I  mean 
absolutely     not     below     17 


volts^  even  at  the  bottom 
points  of  the  ripple,  or  the 
regulator  will  drop  out  of 
regulation. 

ir  youVe  in  doubt  as  to 
whether  your  particular  trans- 
former(s)  wall  work,  haywire 
up  transformers,  bridge  recti- 
fier, and  filter  capacitor  and 
put  a  resistive  3-Amp  load  on 
this  rectifier-filter  combina- 
tion, A  dc  scope  on  the  load 
should  look  like  Fig.  5,  and 
the  minimum  voltage,  as 
shown^  should  not  drop  be- 
low about  17  volts.  You 
ought  to  consider  using  one 
of  the  older  TV  power  trans- 
formers, which  have  a  high 
current  63-volt  winding  plus 
a  5-volt  winding  (usually  3 
Amps,  to  operate  a  5U4G)j  as 
one  source  of  part  of  the 
series  ac  voltage.  The  high- 
voltage  windings  would  be 
carefully  taped  up  in  this 
usage. 

On  the  semiconductor  iist^ 
there  are  a  number  of  substi- 
tutes, including  the  widely- 
available  Motorola  HEP  types 
for  the  discrete  components. 
The  one  IC  originated  by 
National  Semiconductor  is 
second-sourced  by  Advanced 
Micro  Devices,  Fairchild^ 
Intersil,  Motorola,  Raytheon, 
Silicon  Genera),  and  Texas 
Instruments. 

The  supply  was  built  on  a 
7"  X  9''  X  2''  aluminum  chas- 
sis with  the  three  trans- 
formers to  the  rear.  The 
wiring  of  the  ac  primary 
switch  and  fuse  and  the 
wiring   of   the   rectifier-filter 
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3-Amp  bridge  rectifier.  Motorola  IVIDA970-2  or  HEPR0876. 

or  4  each  t  N4720  or  HEPR0091  (yvtred  as  bridge) 

2M4037  or  HEPS3012  (Motorola) 
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¥ 


,:•  .  ^     ^ 

I 

■A 

'■ 

# 

# 

m 


RE6. 
OUTPUT 


b^S:-:^5i$^Sfe^"tf¥i¥^¥r^^  ^■•P»W 


^'W?"XS:^' ■^'   rti^^*??^-"^  _  ■.^:-*"^:'-J': 


Fig.  2(b).  Paris  placement. 


section  are  underneath  the 
chassis.  The  regulator  board 
and  heat  sink  with  the 
2N3055  are  on  top  of  the 
chassis  (for  ease  of  voltage 
trimpot  adjustment  and  air 
convection,  respectively).  No 
meters  or  enclosed  cabinet 
were  used  in  this  supply^  be- 
cause they  would  increase  the 
cost  considerably.  Judicious 
choice  of  meters  from  surplus 
emporiums  and  similar  cabi- 


net  procurement  could  allow 
you  to  have  a  nicely -finished 
bench  supply.  This  deiail  is, 
of  course,  up  to  the  builder.  ■ 
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Fig.  3.  LM305H  with  PNP  medium-power  transistor  used  as 
medium-current  regulator. 
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Roy  Rogers  Special 
Triggered  Sweep 


—  lab  scope  performance 
for  less  than  a  gigabuck 


In  any  shack,  lab,  or  shop, 
the  most  important  test 
instrument  is  the  oscillo- 
scope. However,  most  scopes 
used  by  the  home  experi- 
menter, unless  funded  by 
grants  from  the  Rockefeller 
Foundation,  are  the  "service'* 
type  —  not  too  fast,  and 
cursed  with  recurrent  sweep. 
For  that  problem,  this  article 
offers  a  solution. 

Before  going  further,  let's 
look  at  the  two  types  of 
sweep  used  in  scopes.  The 
most  common  is  called  the 
*Vecurrent"  sweep  and  is, 
when  all  is  said  and  done,  a 
glorified  sawtooth  oscillator 
with  provisions  for  injecting 
sync  pulses  to  warp  its  free- 
running  frequency  slightly. 
Tq  achieve  a  stable  display, 
the  input  frequency  must  be 
equal  to  or  a  multiple  of  the 
sweep *s  frequency,  and  drift 
in  either  will  result  in  the 
familiar  swirling  miasma  of 
traces. 

The  "triggered"  sweep, 
used  in  lab-type  scopes^  is 
also  a  sawtooth-generating 
circuit,  but  is  not  an  oscil- 
lator. It  might  be  compared 
to  a  one-shot,  initiated  by  a 
pulse  that  represents  a  partic- 
ular point  on  the  input  signal. 


When  the  sweep  is  complete, 
it  retraces  and  waits  for  the 
next  pulse,  however  long  it 
might  take. 

It  can  be  seen,  then,  that 
the  input  frequency  or  rep 
rate  is  irrelevant  because  the 
sweep  is  locked  to  it  at  all 
times,  and  the  display  is  rock 
steady.  Interestingly^  the 
period  of  the  input  may  be 
far  longer  than  the  actual 
sweep,  which  is  impossible 
with  the  recurrent  sweep. 

For  digital  work,  the  trig- 
gered sweep  is  just  about 
imperative  for  any  serious 
observation,  and,  in  any  case, 
it's  the  way  to  go.  Un- 
fortunately, modifying  a  ser- 
vice scope's  internal  circuitry 
to  achieve  it  is  apt  to  evince 
the  omnipotence  of  Mr* 
Murphy's  famous  laWj  in 
spades. 

The  QD-1  triggered  sweep 
adapter  (short  for  Quick  and 
Dirty)  is  designed  to  avoid 
that  hassle.  It  plugs  into  the 
scope's  horizontal  input  jack 
and  uses  its  X-ampiifier  to 
drive  the  trace.  The  internal 
sweep  circuits  are  unaffected. 

Offered  by  this  plug-in  are 
such  niceties  as  ac/dc  input 
coupling^     selectable     slope 


(rising  or  falling),  trigger 
point  selectable  by  switch  to 
either  ground  or  a  variable 
level,  a  very  linear  ramp^ 
excellent  stability,  dc-coupled 
sweep  voltage  output,  a 
blanking  output,  and  a  mini- 
sized  price  tag  (practically  zip 
if  your  goodies  box  is  fat  and 
happy). 

You  won't  wind  up  with  a 
Tektronix  or  a  Hewlett- 
Packard,  but  your  wallet  will 
thank  you, 

Circuit  Description 

The  operation  of  the 
sweep  is  straightforward,  with 

no  cute  little  subtleties  hidden 
amongst  the  resistors.  The 
input  signal  is  coupled  via  CI 
(SI  for  dc),  through  sen- 
sitivity pot  Rl  and  resistor 
R2,  to  one  common  of  S2. 
The  trigger  level  signal,  either 
ground  or  a  voltage  from  level 
pot  R5,  is  selected  by  S3  and 
applied  to  the  other  common 
of  S2.  When  R2  is  connected 
to  1C1A,  pin  3,  the  circuit  is 
set  to  positive  slope;  it's  nega- 
tive when  tied  to  pin  4. 

In  either  position,  when 
the  '*+"  input  becomes  more 
positive  than  the  *'-"  input, 
the  output  of  the  comparator 
goes  high   (note  the  absence 


of  a  pull-up  resistor  to  pin  I ; 
the  circuit  operates  more 
stably  without  it),  and  the 
one-shot,  IC2,  pulses.  Its  Q 
output  emits  a  25-30- nano- 
second negative  pulse,  which 
sets  latch  IC3A,  B. 

When  set,  IC3B's  output 
goes  low,  turning  off  02,  Q4, 
and  Q5.  In  order:  Q2  releases 
the  ramp  line  from  ground, 
and  the  timing  capacitor 
begins  to  charge  through 
constant  current  source  Q3; 
Q4  allows  divider  RIO-RII  to 
set  a  13-volt  reference  to  the 
"+"  input  of  IC1  B;  and  Q5 
collector  voltage  rises  to  15 
volts,   unblanking  the  scope. 

When  the  ramp  voltage 
rises  sufficiently,  it  forward 
biases  D1,  and  the  '*-**  input 
becomes  more  positive  than 
the  '*+'^  (reverse  of  ICIA). 
IClB's  output  goes  low.  This 
resets  the  bistable  iatch  and 
turns  on  Q2,  04,  and  Q5. 
Again,  in  order:  Q2  shorts 
out  Cx  and  the  sweep  voltage 
plunges  toward  ground,  re- 
tracing the  sweep;  04 
grounds  the  reference  voltage, 
the  purpose  being  to  assure 
that  the  comparator  output 
remains  low  until  the  retrace 
is  fully  completed  (without 
Q4,  as  soon  as  the  ramp 
voltage  became  less  than 
Vfef^  the  comparator  output 
would  go  high,  making  the 
latch  susceptible  to  re- 
triggering  pulses  before  the 
sweep  has  time  to  retrace^ 
resulting  in  erratic  fore- 
shortened sweeps);  and  05 
goes  to  ground,  and  the 
15-volt  negative  change, 
coupled  by  the  scope's  Z-axis 
capacitor,  would  blank  the 
scope  as  though  the  cathode 
itself  were  made  that  much 
more  negative. 

Once  the  ramp-ltne  voltage 
becomes  lower  than  the  for- 
ward voltage  of  D1,  with 
respect  to  the  ''+"  input,  the 
comparator  output  goes  high, 
the  latch  is  openecl  to  the 
next  trigger  pulsej  and  the 
cycle  repeats. 

The  sweep  output  is 
coupled  via  emitter  Toll  ower 
Q1  and  is  of  iow  enough 
impedance  to  resist  loading 
by  most  scope  X-axis  inputs* 
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The  13-volt  ramp  is  more 
than  adequate  for  full -screen 
sweeping  at  a  moderate 
setting  of  the  horizontal  gain 

control. 

Miscellaneous  Information 

The  ramp  voltage  is 
positive  going,  and  your 
scope  may  welt  trace  from 
right  to  left  as  a  result.  This  is 
cured  by  a  DPDT  switch  to 
reverse  the  CRT's  horizontal 
plates  when  using  the  QD-T 
If  your  scope  Is  not 
equipped  with  a  Z-axis  input, 
locate  the  lead  tied  to  the 
cathode  of  the  CRT  and 
connect  it  via  a  .1  microfarad 
capacitor  to  a  jack  for  the 
blanking  Input.  Be  stjre  the 
capacitor  is  rated  for  the 
cathode  voltage,  which  can 
reach  positively  transistor- 
frying  levels. 

On  ac-coupled  scopes,  a 
lateral  drift  of  the  trace  will 
be  noticed  as  the  sweep  rate 
or  input  frequency/period  is 
changed.  This  is  due  to  the 
variable  duty  cycle  of  the 
triggered  sweep  (the  ramp  is 
constant,  but  the  rest  time 
varies)  and  is  unavoidable.  It's 
a  minor  nuisance  and  can  b€ 
lived  with  in  view  of  the 
superiority  of  the  triggered 
sweep.  Dc -coup  led  scopes 
have  no  such  problems,  of 
course. 

If  the  bandwidth  of  the 
X-axis  amplifier  in  your  scope 
Is  limited,  you'll  notice 
shortening  and  distortion  of 
the  trace  at  very  fast  sweep 
rates,  typically  less  than 
about  2  microseconds  per 
centimeter.  This  is  a  minor 
problem,  and  you  II  learn  at 
what  point  your  scope  can't 
hack  it  any  more*  Rest 
assured^  though,  that  your 
QD-1  is  putting  out  the  cor- 
rect sweep  waveform  even  up 
at  those  whiz- bang  speeds,  as 
a  faster  scope  will  verify. 

In  ac-coupted  scopes,  very 
slow  ramp  speeds  will  distort 
due  to  the  inability  of  the 
internal  coupling  capacitors 
to  pass  the  signal  without 
differentiating  iL  If  you  want 
to  use  yours  for  a  medical 
monitor,  get  a  dc  scope  and 
go  as  slowly  as  you  please. 
The    value   of   the    timing 
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resistor,  Rt,  is  given  as  a 
220-Ohm  resistor  plus  a  2k 
pot.  If  youYe  of  an  ambitious 
b^nt,  you  can  set  up  a  series 
of  Rj/Ct  combinations,  each 
set  to  a  calibrated  sweep  rate 
such  as  found  on  the  better 
scopes.  The  values  of  Cj 
given  in  the  parts  list  will 
cover  the  usable  range  that 
can  be  passed  by  the  typical 
service  scope. 

If  you  elect  to  use  dif- 
ferent voltages  than  the  plus/ 
minus  15  of  the  schematic, 
dividers  R8-R9  and  RlORll 
will  require  tweaking  to 
establish  operating  points  at 
the  new  voltages. 

The  zener  diodes  used  in 
the  reference  circuits  for  the 
level  pot  are  from  3  to  5 
volts,  whatever  you  have 
handy.  Don't  go  too  much 
higher,  though,  because  the 
allowable  operating  differ- 
ential voltage  between 
LIV1319  inputs  is  ±5  volts. 
(This  is  the  other  function  of 
Dl,  by  the  way.  It  keeps 
destructive  differential  volt- 
ages off  the  inputs  of  ICIB,) 

Construction  can  be  by 
any  suitable  technique.  I  used 
wire-wrapping  for  ease  of 
modification  and  assembly, 
but,  if  you  wish  to  whip  up  a 
PC  boardi  go  to  it.  The  only 
high-speed  stuff  in  the  circuit 
is    the   pulse  from   the  one- 


Fig.  L 

shot,  and  whether  or  not  it's 
capacitively  coupled  to  some- 
thing else  is  of  no  particular 
importance. 

Although  a  pull-up  resistor 
is  omitted  at  the  output  of 
ICIA  (pin  1)  for  stability,  it 
is  required  at  the  output  of 
IC1B  (pin  6)  if  proper  opera- 
tion is  desired.  Hours  of  hair- 
yanking  and  spasms  of  volu* 
minous  purple  prose  preceded 
both  of  these  discoveries. 

As  the  input  frequency/ 
rep  rate  rises,  it  will  be  seen 


that  the  leading  edge  of  the 
displayed  signal  is  clipped  or 
truncated.  This  is  due  to  the 
inevitable  response  delays  in 
the  sweep  circuitry  and  the 
horizontal  amplifier. 

In  expensive  scopes,  a 
delay  line  is  inserted  in  the 
vertical  signal  circuitry^ 
which,  as  the  frequency  in- 
creases  and  the  sweep  rate  In 
use  goes  faster,  effectively 
delays  the  input  to  the  Y- 
plates  until  the  sweep  has 
time   to  react  to   the  trigger 


ICl 
IC2 
IC3 

Q1,Q2,Q4,  Q5 

Q3 

R1 

R2 

R3,  R4.  R13,  R14>R15 

R5 

R6 

R7,  R9.Rn 

R3 

RIO 

R12 

R16 

CI 

D1 
Ry 

Cj 

SI 

S2 
S3 

S4 


Parts  List 

LM319  dual  comparator 

SN74121  one-shoi 

SN7400  quad  2-input  HAND 

2N2222  NPN  transistors 

2N2907  PHP  transistor 

100k  pot 

100k,  li  Watl  resistor 

2.2k,  yj'Wati  resjsior 

IQk  pot 

510-Ohm,  Vi-Watt  resistor 

lOk^  1^-Watt  resistor 

390-0 bm>  y#-Watt  resistor 

1.5k,  I4-Watt  resistor 

Ik,  y*-W3tt  resistor 

5* Ik,  '^-Watt  resistor 

1  uF^  50  V  ceramic  capacitor 

See  text 

Silicon  switching  diode,  e,g*,  1N914 

220-Ohm,  %'Watt  plus  2k  pot. 

0.001,0.01,0.1,1,  10  uF 

SPST  switch 

OPDT  switch 

SPOT  switch 

5-position  rotary  switch 


Input/output  jackSr  il  5-voit  and  5-voli  suppHes,  etc* 
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puis€.  The  delay  itself  h 
fixed,  but  it  can  be  seen  that 

it  is  needed  less  as  the  fre- 
quency goes  down,  more  as  it 
increases,  and  It's  sufficient 
to  display  the  trigger  point  of 
the  input  at  any  frequency- 

If  you'd  like  to  try  It,  get  a 
reel  of  coax,  such  as 
RG-S8/U,  and  put  a  con* 
nector  on  each  end.  Take  the 
trigger  point  from  the  INPUT 
and  the  feed  to  the  vertical 
from  the  OUTPUT.  If  you 
know  the  length  of  the  coax 
and    the    propagation   speed, 


you    can    calculate    the    ap- 
proximate delay. 

Operation 

The  input  signal  to  the 
sweep  may  be  obtained  by 
teeing  from  the  vertical  input 
of  the  scope,  or  by  a  separate 
lead  tied  to  whatever  trigger 
signal  is  required.  Begin  with 
the  sensitivity  at  minimum, 
the  level  select  switch  to 
ground  for  ac-type  signals,  or 
with  the  input  switch  to  ac 
for  TTL'type  signals,  for 
exam  pi  e^  that  are  above  true 


ground,  Bring  the  sensitivity 
control  up  slowly  until  a 
trace  appears,  then  advance  it 
until  a  steady  trace  is  seen,  if 
it*s  a  logic  signal,  for  ex- 
am pie,  switch  the  input  to  dc, 
the  level  switch  to  variable, 
and  adjust  the  level  pot  to 
obtain  the  trace  again. 

While  overloading  the 
5  n  put  isn  't  r^ommended, 
don't  be  afraid  to  crank  up 
the  sensitivity  until  a  solid 
image  is  obtained.  At  very 
low  frequency  inputs,  some 
instability   may   be  obtained 


when  the  input's  period  is  a 
multiple  of  the  sweep's,  but 
adjusting  the  sweep  rate 
should  cure  it. 

Other    than 
already  noted, 


those   points 
I  haven't  any 


particular  precautions  to 
offer  J  except  maybe  a 
reiteration  of  the  warning 
about  the  CRT  cathode  volt* 
age  and  the  capacitor  ratings. 
A  thousand  volts  running 
amuck  amongst  ICs  and  tran- 
sistors can  create  a  lot  of 
silicon  refuse  in  micro-short 
order.  * 
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•  kK  IncL  B  pr.  of  specially-made 
4"  dJa.  by  4"  long  coils,  con- 
taining 335  ft*  of  radiating  con- 
ductor, balun,  50  II  BG58/U 
coax,  PL259  connector^  nylon 
rope  &  manuat. 


FltlDtSt]4« 
FM.1 


160-2iM,'SW  RCVH 
IfiO^IOftVBW  MCVH 
CM  ODMvtflit 
ZU   CDfWWlW 


r 


ASTATIC  ^^^ 

MICROPHONES        £, 


TlFQf}  Din*  MiniMlwizal     


FTlOlEE 
FTlOIEK 

FTVfifiOa 

FTVJW 

FV19t« 

FA  9 

XP30C; 

PC-1 
HFPHH 

FT7 

ALL 
FT3DHS 
FT$01S0'4 

FT^lDlv 

FFOJtSO 

FC301 

EHB 

LL301 

FLf  Ifli 

FV301 

FPiaOl 

^F9DB 
XF90C 
XFSaA 


FT  Ml  orlT^tD 
ifi»-ieM  Kcv« 

IflO-lOiM  XCVR 

eWiTit 


E>»tn«r  VFO 
Sfi^l  kmrr/PmVtt* 

H^  Proc.  Eviv  loiee 

CW  F|ll«r 
AM  Film 

DC- DC  CanvflrtH-  [EH) 
RF  Ppde.  Lflli  101  ^E 
FTTOT  StrvJc*  MariMal 
BO- 10  M  XCU  n  AQW  Pep 
SO  LI  D  ST  A  T  E  TR  A  NSCE IV  Ell  £ 
1€O-10M4OW  PEP 
teO-IOM  40tAf  PEP 
1E0U1I3M  2*QMf  PEP 
1«O-10M  2*OMy  #*EP 

ACC£SSOmES 
S7  Low  PkM  F^tar 
Ant- ti<iw 
Evl.  n«iw  Sop 
Ptwii*  P*(tn 

IN  Hte  9v^  ^B/C W  ARIA. 

VFO 

ACP/S  FTSOl^MiS 
#i.C  P/S  w/SiMh  tnd 

CW  lAlr^lJllar 

SEHikir  FT301/321R 

AM  FklW 

FM  Flltli' 


■Ti« 

Hi 
as 

«4 

r9 

&0 

3e 

7«0 
»9 

:m 

IS* 

ma 

3« 
40 
40 
49 


XF30D 

RFPlOt 
FLiOt 

FTaa7B 

FTaaift 

FTQ30B 

pat  424 


MMB-H 

MMa-a 

MMS-4 
VOIOO 


vceoi 

vet  71 

rc$eoc 


FU  FHiw 
Auxrsw  CiVtiMt 
flF   Proc.   IFLtOll 

S/S  l&O  10M  KlylTTR 

VHF  FM  &  ssa  xcva 

3Wi  FM  MottMa  XCVH 

2h1  AM/FM^CW/SSB  XCVI^ 

FT221   Sarvici  M^Hkiil 

MOaiLE  MOUNT  ^FlACtCETS 

FTlOt 

FT.2A 

fi:H]B  27t   :)0i 
MOMITOfl  Tl^  EOUP1MIENT 

Qurnir^lO«4  W*1];  Uitlv 
0-9    Pcidciut  101/401 
D«   Fi^i^iyt  }31V:231R 
F  n  EOUEHC V  COUKft  f  RS 

§00  MHZ  10  FPM 
500  MHE  I  PPM 
50q  MHZ  0,03  PPW 


MtCROPHONES  -  MISCELLANEOUS 


Lo-Z  HkadpKoim 

Hk-2  Bam  MIki 

Lo-Z  fluM  MJh* 

HI'Z  MiliH  IDIEK^^OIQ 

Le>Z  HarKi  ^4lh■l 

Spaahir /Patch  i40lt 

GhOO  Hz  CW  Flitsf  401 


VH6fi 
YPfl44 
Y0944L 
V084fl 

EPA  0-1  PB 

XF31C 

FhQ-?  Hkwwv 

1  to  9 
10tc»Z5 

1  to  d 
1QI&35 
^  (O  Ad 

50  »nd  MP 
FT-^OIDM 
FT-90lt? 
FT  Mice 
FT.gOlED 
FM  Unil 

Aim  ^  CW  FJiiar 

tCA^*r  Unit 
Mtmofy  Unit 
DC- DC 
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9S 
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» 
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■310 

ftse 

2S 
10 

33 

» 

ro 
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i& 

ia 
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&« 

Jtft 
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31ft 

30 
30 
30 
3D 

1)44 
1MB 
111& 

40 

AQ 

40 
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r<vyj[t    -NimiliUlt.    -ODIKSpiflvit 

Fncki|ji|  pnilc£Li>«  ItokA 

RlTHftEM  VUCKIE& 
N*i.  llM  ->  FtLa  SlBiidird,  M-atttftitp^  HjCLki    . 
Nifc.  374  '  IINE  B4H      .  , 

Nm.  aaft  -  THc  B*«  wy*t.tii  6  w»»* ,  

Mu.  J'^f   -  "F"  B«i  li  Wllpin  1  Wdtt  Ai  TBjnpn 


•  Ithilyl  d«i4f*rilH  Ol- 


it's  like  no  other  tool  you've  ever 
used.  Its  head  rotates  e  futi  360 
degrees  —  and  ttlts  180  degrees 
from  vertical  to  horizon taL  Imag- 
ine how  that  kind  of  versatMlty 
simplifies  work  procedures,  just 
one  convenient  knob  locks  work 
in  any  desired  position. 


PANAVISE  offers  «  variety  of 
Interchangeable  work  holding 
heads,  bases  end  accessories  for 
every  imaginable  function.  But, 
just  because  it's  sn^ail,  doesn't 
mean  you  can't  use  PANAVlSE 
for  some  pretty  rugged  work^  It's 
a  vise  every  craftsman  deserves. 

IV100EL  300 

Original  Base 

Designed  for  all  normal  perma- 
nent installations.  Three  lugs 
spaced  120  degrees  apart  provide 
maxtmum  mounting  stabtlUy* 
Overall  height:  3- 13/1 6''  (97 
mmK  Base  diameter:  5"  (127 
mm). 

MOOEL  303 
Original  Vise  Head 
Wide  2W  (63  mm)  Jaws  open  to 
2>i"  (57  mm).  Head  is  pressure 
diecast  aluminum  alloy,  with  steel 
and  brass  inserts.  Hammertone 
gray /green  finish*  Replaceable 
nylon  jaws.  Package  includes  both 
Models  300  &t  303  for  $21.95. 
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Master  Charge 
American  Express 

ir  I  So       C335^3 


Vices  FOB  Medford  MA. 
^A  residents  add  S%  sates 
ax. 

Minimum  $3.00  for 
hipping  &  handling 
>n   ALL   ORDERS. 


Name^ 


Cair 


Address. 


City 


State 


Zip 


Order: 


a  Check  enclosed  n  Visa  a  Master  Charge  d  American  Express 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
{617}  395-8280 


Credit  card  #- 
Signature 


Card  expiration  date 
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THE  TEMPO  2020 


mui^ffivit    Fv^  dm  jKcmsff  . 

Diutr  m  vox  «ntt  ittmi-viiili  hi  CM  kt^ing 

CtytlMl^  &AlltHt|lOf  ml  WMfV  rniJW^inQ  cacwbiH^y 

QiaU  HiT  cdnTnoJ  bLIdwii  DOIh  Droad  amj  ndrcQW 

lunln^ 

AM  b^ncj  SOi  tltraunih  to  JTigi«r  ci^veraga. 

MLtUhntfKJt  LJSB.  LSB.  CW  «nEl  AM  ofptrDtiCn. 

EmJ^ordiniiiry  receiver  BeniiMlvlTy  i,.Z-\i  Si'hf  10  db) 

andOtCilioiarotabilHy  tlOQ  HJ  130  m|n.  «ll:«r  **rm.yp) 

FiMrt  ctMIJinitl  cryslal  cotnti>i9J  On  t*D  ^vailabl* 

RF  AlltntlMtDr. 
Ac]]ci«IMrti'  AlC  aCtwA 
Ptioa*  tiCfClN  m  Mm  Out  iKl4 
SwpfWlJ  FTT  )K*  fvr  tool  iwilch 

nw  TEMf>o  a«  .J7».n 

lia««l  1130  ts^nsi  i^Mhtr     129.16    ModM  MHO 
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for 


TEMPO    ONE    -     HF 
80-10M      USB,     CW 
$399, 00 


Transceiver 
&     AM     - 


AC/ONE     —     PowBT     supply 

TEMPO  ONE  -  $99.00 

VF/ONE     -     External     VFQ 

TEMPO  ONE  -  SI  09.00 

TEMPO  SSB/ONE 

SSB      adapter     for      tfie     Tempo 

VHF/Ono 

* 5elie<ctable   upper   or   lower  sidfr- 

band     *    Plugs    di recti v     irtto    the 

VHF/Ona  with  rio  modification   ' 

Noise  blanker   built-in .    "  RlT  arvd 

\/XO  for  full  frequency  coverage  * 

$225.00 


ATLAS  350-XL 


•  ALL  SOLID  STATE 
«SS8TftAIUSC£IVEA 


The  all  new  Atlas  3 50- XL  has  all 
the  exciting  r>ew  features  you 
want,  plus  superior  performance 
and  selectivity  control  never 
befo>^«  possible    Price^      $1195.00 

•  10-160  Meters 

Put  I  cover  a^  of  all  six  amateur 
bands  in  500  kHz  segments*  Pri- 
mary  trec|uency  control  provides 
highly  Ttabte  operation.  Also 
included  is  provision  for  adding 
up  to  10  additional  500  kH2 
segments  between  2  to  22  MHz 
^V    plugging   in   auxillarv   crystals* 

•  350  WATTS 

P.  E.P,  and  CW  input.  Enough 
povwer  to  vyofk  the  world  bare- 
foot I 


•  3B0WATTSP.EJ*.OeCW  INPUT 

•  ID  THROUGH  160  METER  COVERAGE 


UltHtratvd  with 
optionsl  AC  supply. 
Auxiltary  VFO,  and 
Digital  Dili. 


IDEAL  FOR  DESKTOP  OP 
MOBILE  OPERATION 
Measuring  just  5  in*  high  x  12  in. 
wide  M  121^  in.  deep,  and  welgh- 
tng  only  13  pounds,  the  Atias 
350- XL  offers  more  features,  per- 
formance and  value  than  any 
other  transceiver,  regardless  of 
siie,  on  the  market  today  I 

•  350-PS   matching  AC  supply  — 
$225.00 

•  D0~6XL     plug- in     digital     dial 
readout-  $229.00 

•305    plug-in    auxUiary    VFO    - 
$155.00 

•  311    plugnn   crystal   oscillator  — 
$135.00 

•  DMK-KL  plug- in  mobile  mount- 
ing kit  -  $65.00 


DELUXE  RECEIVER  PREAMPLIFIERS 


Idea?  for  Receiyeti  —  Conftrltn 
High  Gain  —  Low  Noise 

FEATURES: 

•  Small  size 

•  Incfeases  seniitivity  of  mo^t  receivers 

•  Goldislaied  copper  shielding 

•  Single  or  double  stage  modelt 

•  Diode  pro lectedr  diial-gated  PET* 


SPECfFICATIONS; 

Pow«r    6  VDC  to  18  VDCn2  VOC 
recommended) 

Size:     a.  Single  stage.  V  x  1%"  x  W' 
b.  Double  stage j  T  k  \¥/*  k  14 
MOSFET:  FT  0601 ,  500  MHz,  (fuahgsfe 
diode  protected  MOSFET 


l£*' 


Hfl 

imi  m^tftn^  0»  u>rm  to  icpgc^ry 

I 

f  piMIM*ne-if  of  otmrmvon 

7- 

HAflv  V  4aufalt  taandflaft 

3. 

fcirt  e*  ^HR**^  v*-!  -  ' 

FREQ. 
(MHz) 

USF 

STAGES 

DELUXE  PftCAWPLIFlER 
^AtN  dB    NF  dB  WIRED 

50  to  54 

6   MfTER 

D0U8LE 

25 
48 

1 
1 

$1&,&D 
$29.50 

108  to  144 

VHP 
AIRCI^AFT 

SINGLE 
DOLTBLE 

20 
40 

25 
25 

$14. &D 
$26.50 

135  10  139 

SATliLITk 

SINGLE 
DaUBLE 

20 

40 

25 
25 

$14.50 
$2e  SO 

144  10  14a 

2  MCTEft 

SINGLE 
DOUBLE 

20 
40 

25 
25 

$14.50 
$26.50 

146  lo  174 

HIGH  BAHti 

SINGLE 

DOUBLE 

20 
40 

25 
25 

$14,50 

$26.50 

220  10  22& 

IV*    WETEfi 

SINGLE 
DOUBLE 

IS 
35 

2.5 

$14,50 
$26.50 

225  to  300 

UHF 
AIRCRAFT 

singlI 

DOUBLE 

15 
30 

25 

$14.50 
$26.50 

DATA  SIGNAL,  INC. 


'ADDON 
POWER! 


brwxT 

litfisirt:^!  ve  MPr  protoctvd  iv  VSWR. 
Shoft  ami  overtoad.  rev«rse  pointy 
Hjghiy  eflsctive  tieai  sinlicmg  oMuies  long 
Ito.  reiable  perlormance  Biach  anodizec} 
container^.  ^Mdustve  KL^^  0xtru9)Ofii&, 
have  levari,  full  l>ongrli  flna  dn 
tK>tli  tlctaftl 


KLM  RF  Power  AtnpUfiers 


A  simple,  add-on-immodiai^ 
RF  amplifier 

Merely  coax-corH>ec1  ampifler 
betweefi  antenna  ar>d  transceiver 

No  luntng!  Etficieni  strife  tine 
broad  band  design. 

Automatic  f  Internal  RF -sensor* 
coni rolled  relay  connects  amplifier 
whenever  transmitter  ts  switched  on 


Mamjal.  remote- position  switchkvg 
IS  optionaL 

•  Models  for  6.2,1V4  meiers,  70CM 
amateur  bands  plus  MARS  coverage 

•  Two  types:  Class  C  tor  FM/CW. 
Linear  tor  SSB/ AM /FM/CW. 

•  Negligfblo  Insertion  loss  on  receive. 

•  American  made  by  KLM. 


New  McmJcI 

List  PriD& 

PA  2'25B 

S69.9& 

PA  4-70BC 

189.95 

PA4-70BL 

189.95 

PA  15^60BC 

164.95 

PA15-40BL 

109.95 

PA45-120BC 

209.95 

PA  1 5-806  L 

179.95 

PA  4-40C 

1 69,95 

PA15-160BL 

259,95 

PA15-35CL 

154.95 

PA  45-140BL 

219.95 

PA15-110CL 

279,95 

TEMPO  VHF/ONE  PLUS 
The  Ten-ipo/ONE  PLUS  offers  fulJ 
25  wett  output  or  a  selectable  3 
to  15  watt  low  povver  ouqduIp 
remote  tuning  on  the  micro- 
phone, sideband  operation  wvitfi 
the  SSe/ONE  adapter,  MARS 
operation  capability.  5  kHz 
numerical  LED,  and  all  st  a  lower 
price  than  its  time  tested  prede^ 
cessor  .  .,  the  Tempo  VHF  ONE, 

The  Tempo  VHF /One  Plus  is  a 
VHF/FM  transcelwer  for  depend- 
able communication  on  the  2 
meter  amateur  band  •  Full  2 
meter  coverage^  144  t,o  148  MHz 
for    both    transmit   and    receive   • 


Full  phase  lock  sYnthe$i zed  (PLL) 
•  Automatic  repeater  split  — 
selectable  up  or  down  •  Two 
built-in  programmable  channels  * 
All  solid  state  *  300  selectable 
receive  frequencies  with  simple^ 
and  +600  kHz  transmit  frequen- 
cies for  each  receive  channel. 
Price:  3399.00 


UMAOILLA 


■%tf  HXIBJWIPI 


SIGNAL  tHe(3)[L,[5)^EUAB»-E 


$1495 


Revco 

"^WSVS    AMTENN4  COILS 


$21 95 


■i^THDIlZIB 
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•   i,l«Ltll!I>iNliblW|liri' 
i   idQ^  Pl|>{1   .  Ha  lP|«Ul«lnr 


•  *lii*iLii  Tin 

•  Willi  «'pr[Krl 

•  ^■mgmi  InirrbCNxn 


FiiiiMieicV'«UTCHiD  rAiftf' 


^  4  14  30.  V 


■  Uyih  ttiNflmqlrfu 


•HUM  %k% 


2mmt 


L|  H^        \~g  i|-J  I    I  U 11 J       U|  iiU 


mwmt 


W2AU/W2VS  •  5  BAND 

10/80  METER  ANTENNA  KIT 

bv  UNADILLA/REYCO 

GIVES  YOU  OPERATION  ON 

10  •  15  •  20  •  40  •  80  METERS 

(DESIGNED  CLOSELY  TO  5 
BAND  TRAP  DIPOLE  PARAM^ 
ETERS  PER  A,R.R.U  HAND- 
BOOK, HF  ANTENNA  CHAP^ 
TER  21  *A  MULT1BANO  TRAP 
ANTENNA') 

Every  Component  of  This  Kit  Is  a 
Hightv  Crafted,  old  LJne  UN- 
ADILLA/REYCO  Product  Time 
Tested  by  HAMS,  COMMERCIAL 


St      ARMED      FORCES      FACIL 
ITIES  -  AROUND  THE  WORLD 
-  FOR  OVER  10  YEARS! 

COMPLETE    KIT    (Nothing    eUa 
needed) 

•  2    ea.    W2VS    REYCO    KW-40 
TRAPS 

•  1     ea,     W2AU    ^BlG    SIGNAL' 
BALUN  1:1 

•  120      Ft      RUGGED      #14-7 
Strand  Copper  Wire 

•  2ea.  W2AU  SHATTERPROOF 
ENO-5ulstors 

•  INSTRUCTIONS 
•$48.25 


icnowAve 

FILTifl 
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Lnidinim  ar  -Bpra-i^riiipinfl 


lftti^\ff^m,\  puiMmi   raiMiltqg  l^f'f^  4*fi^h  H^  tWm  faOtfd  ii*T  IB^itFtM*  w^. 

rt  4fuitaM^  Tn^M  hiiaai  •niHi  -mMi  f'sm  ■■dB*  eih4s«ii  ^  4ih»"I 
■     ■"  .       .  _ .      ^  j^  j^ 

MiflirikP4 


HeHiir  Sfwnd 


JMPCS:  [>*»] 


^^£2. 


""^^^^^^ 


PCDUIDGUIOES 


auAfrrifv  ,  o**t  FAS'!  [2  p«> 


kv  oic  i«»«c*«* 

(             Ciidduiiitai        1    Tff-i 

|tl» 

QUHfTirv  -  o««  srr  ii  pcii 


PC  CARD  GUIPIS  &  BRADtrrS 


lv«chi!lii  'SupgrKi  iHfl^lniUHpjhije  u^iQirt  &llblllflh| 
poll  miH  rF*tii»i|ii  wtiid*  iiiMnlir^  wilf  nntr  I  wnflft 


1     ObidwiiaftcMm     I   Tfis-5  fyiig 
Oyuvrmr  -  ONE  S£T  t4  pcU 


PC  EDG£  CONNlCTtm 

44  Pm  dual  riid  out.  I5F  0.96 
mm)CQ«it*e»£p«ciftS^  025' (0.63 
!!«■>  scttnre  Mire-wrapping  pins. 

I     PdrfitGawiKtcy    I   ami   |iij9] 


ffjBiitiBfl 

Tm  TrnTfTT 


P.C.B   TERMINAL  STRIPS 

itiM  ictidn,  irfiHniritHlilEi  irlfi  Eirn  1*  m  4HD  N,  1-9, 


4HPM 

T^  J 

iiif] 

A'^ 

TS-  « 

SSJ 

12-Nft 

TS^IJ 

ml 

IMDf-WftAPPlNG  KIT 


CofitBins  Mabby  Wrmp  Too*  WSU  30  M . 
Wire  [XHwns«r  W1>30^B.  (2)  U  DIPt, 
C2^  16  OlP'i.  Hoblv  Board  H  PCfrl, 
D^P/IC  lPT4«flionToo5  IMS  HlSind 
DIP/lCExIflfitorTDolEX-l 


[    wict-wfippiin  Kit    |wit4a  {Btut^  iaB!5g| 


WirB'WrBppjng,  :^t rapping,  unwrapfjing  tod  ffSt 
HOBBY  WRAP     ^™^  '^^  ^^  •  ^^^  (0,63mm}  Squart  Pe*t , 
TOOL 


E 


wsu-so 


WSLJ-3iQW 


WIRC  WRAPPING  TOOl 

For   Q25'  (0^6  J  mm)  m)  posi 
'  M0DIFIEE>''«r3p.  pE»ih«« 
[rx3«Ainf .  inti-overwn^pinii 
OlPPCt 


FvAmax) 


F^AWC»a 


sm^gj  |tM^ 


ew  2«3t  i  U»J9' 


»iiii«Awajo 

BT-30 

i   GM 

BittarAWtW-Za 

BT-2ti2a 

VM 

^ — ^ 1 

^ — ^^^ 


DiPsocurr 

Dull  in  line  pacltage^  3  Jtvcr  wire- 
Hrappmg.  pfvi9i|3lur  bmua  cwtML 
ffiM  p/l4ted  pim  .(^25  (0.63nim}  sq  , 
IQCI  (j.S44nm)  center  sptcint. 


UPMDtoSaiAct 

!4|><o 

IQTt 

)(AnDip5<icket 

l&D.p 

ion 

RIBBON  CAfiLC  ASSEMBLY 
SINGU  tNPEP 


Wilh  J.4PjnDrpPlui 


%CM:?i 


With  t&PiADip  Pim 


&Elfr;4 


i3.§l 


n^n 


DIP  PtWJ  wmi  QONtk 

FOA  US£  WITH  RtBBON  CAtUE 


14  Pi  n  PtMl  4  :^?kSf 


l*Hi;    l!45 


tiipii*pii«A 


l&PUlltlJ» 


OMUHTV^   :  »!ii«4.  t  con:*! 


■Urit'Cr'iiiic  hiJ^D-BArrtHiii 


ROUS  OF  WIRE 

Wifi  lor  wire  wrapping  AW&30 

(0  25(rHn)  K^fUUr  wrt,  50  ft.  fOiU 
iOvtt  eUatvif  idl<(}  conduclsir. 

5lr4ppin£ 


i^  -.-^ 


•i*V»- 


_      ,      f       * 


J^^JJ. 


Try 


XJl 


A. 


13 » 


HIRE  DISPENSER 

■  With  50  ft  Roll  of  AWG  3D 
KY^*AR*  wirewrapprng  w|rt, 

■  Cutt  tht  wire  to  Eength. 

■  Slripi  r  of  insulation. 

■  R#1ill4bl*(forh«fillJH  s^Abdv«) 


RIB  BOH  CABLE  ASSEMBLY 
DOUSLE  ENDED 


M^h  J  4  f  I"  O'P  Pi'ql  -  g'  1-^ 


Wth  M  Pill  Dip  fiufi  -  4-  Lonj 


W'il  h  14  Piiiv  Liip  P  Img  -  r  Lonj! 


ft'iHi  t&PiftPjpF'liig 
Witn  ISPlnQipPiiif 


TTanc 


QE14g 


oUii 


gt:  ]  .*  g 


L3E  lb  ;^ 


llTS 


*3aS 


taas 


14.15 


PTiTtlflpa 


0£l6ati4J5l 


V^ 


:sp».. 


WfJ 


riRMlMALS 

<     0?S  <0.£3mm>  Sc}uar«  ^M 


tWlm!  TfrTOiOir 

*Hd  J 

tzn 

r*inHrrdi 

«nirT3 

»^M 

K  S«iw<  Ternnnal 

WVff  1   »ui| 

WWT^ 

fife 

It  Pril  PACtLASC 


glljK   WHf 


ff  lluv  'A- 


■J^LH-^'g.- 


(trr  rt.' 


W&30-B 


WP-30-t 


JA^hJSMji 


w&iblt 


PSCCVT 
PfiE  STRIPPf  0  WRE 

wir«p«ki^  AIMG-30 

I    botr^Artiii 


I     ¥1UJ?! 


^*^,*W?  '  ^■'^ 


'h:  *w.  "rt*  » 


'L.  Inm 


JC^«Ctov* 


^a  V-. 


*^*^a^ 


1  *x 


JC« 


»t*»ii>,-ii^ 


ir*w.>— 1,  H  u„ 


>i 


glBtBt^^n 


¥ 


3 


1 1 . 


ymv^'^*  LT^ 


^ 


*wtyi*>*wi*t  >■  lju 


M  Kwci  *m>  ^1, 4"  mil 


I  J  ■!■■■  J    Mj      I   ij^j^ja^Ji^^^ 


u^^v>lr■.K.^ff,l^^'^^^ 


III  *|W,  1nJt:-#fif    'i    i.;t[; 


WiiyiCKHiyyw^':'!..^ 


t,"  J*-.  Bii*  *.f  i 


"*      - 


■  J-H^  »««1i  ■^■p    r        -r^ 


^ig^ 


jp*  >.■ 


s 


EV-V 


Tflft^/^'J 


kflt.^.VI^\ 


>•  V  'I-. 


iir 


JC!*Wj)*iL 


iQftu^we 


"rran 


KlPl 


Tm 


^IH 


»iW 


i 


niMJJm 


vw«An 


^'-'M^JM' 


!¥ 


i 


^  M     ■ 


ILU. 


lEE 


WtRE  WRAPPING  KiT 


r^tmtiinr  Matiby  W^  Tool  WSD  30. 
ftolto^wtre  R  30B  0050.  (Z>  14 
DiP'f.  (2)  16  DIP'S  widHo4^eoirti 
H-PCB-l. 


I      Wlim^Wrapmif*{L  t^>t     [ivk^jb  i&luiHilp.9S| 


TERMINAL  INSERTING  TOOL 

FOf  irtSertmgWWT-:,  WWT  ?,,  VyWT.3. 
M¥i  WWI  4  Jet  mifiali  i  nto .  04D 
(l.OlmmJ  Dil,  Ho(«. 


*  ■  -  -  ■-' 


WIRt  CUT  AMD   STRIP  TOOt 


^^^  j    iMiM«iriiv«to«t** 


biiMk  i^lMk 


uiEfifnow 


?4  ^.  Win  Cul  wngl  STrjp  TmI 
a  gg.  Wfti!  Cul  and  Strip  Ttwl 


Z6  fli,  Wift  Cm  jod  5  trip  Tooi 


Jl  ai.  Wtr*  Cut  and  Suip  TooJ 


30 jjL  rtfif^  C<ji  *tf  SiftQ  Toot 


■tWl 
HUUIti 


IT'TM-li 


tT  imi'it 


tT  1W.^»-*Ti 


"-'«*» 


SfM 


'IMMt '  llJMTlt 
DF  miMIi  Mil 


!>.- 


f^/ 


l.«4.^ 


t'V 


?*' 


.lis: 


.^ 


1^' 


11%  ■ 


in.?s 


IM. 


i 


ui 


mo 


fill 


^•vmi 


WIRE  WftAPP1f4G  KH^ 

Qyrtiim:  HoWiy  Wrap  Tool  WSU  30. 
{SOfl)  Roll  of  wire 
Ptestrippcd  mrt  V  \a4' 
I4n0f»  (50  wires  per  (Bckage) 
stnpp«d  r  both  ends. 


^<V  itftpfia%  H.ff  dBkH  1 

WH  7& 

^IJ-Jft 

V/i«>Wrn«i(iK44^  cVi-nc^i 

WK  7t 

Wii-r#4Up#i|Kil  l-iihifei 

MIH  ^-^W 

wirMWrinDitiiKiMnHii 

rfUMH 

tun 

Hl-Q  BALUIM 


»--  t^t  t        f 

Pvtt  ^«WMP  la  anfvfins 

in  liiip«d«iM*  ratio 
B«plac«i  canlsr  Iniwiafar 
H»tpi  tllinliiaf*  TVI 


9.95 

Van 

Gorden 
Engineering 


Dl/Sr  COVERS 

•Our  covers  are  ctistom  des toned  to  protect  all 
popular  €qurpment  modeJs.  'Thev  are  ma<le  Of 
rugged  high  quality  vinyl  arKf  are  rnachine 
stitched  *or  extra  sTrengfh.  •They  add  that 
professional  Jook  to  yoyr  statfoo,  $3.95. 


Mod«l   2tO 


Modol 
200  V 


Model  HT  220 


Model 
220 


P COVER 
—    CRAFT 


CE$  Touch  TonvPadi 

*  Mciilil  3S0       acDuiitc  fiaupJ^^ifig  $4f.9S 

*  M^fliH  3lD       iti'  tft^itmlT]^  an  w*ikt4it  at  nuod-ttaixM    S^^-SS 

*  Uoctirl  220  CES  tan  hdw  o^*i  vOu  •  ^CIUCH  TONf  bich  fQt^ 
SunclArtl  Cemmun^at^  oTTi.  K|Ad  h«l4  tbijUdc-  Thii  «*  {h#  CCimpl*t« 
beck  ■MfTMbfy  Mr^th  th*  TOUCH  TOME  ■f<(Hl«r  rr^giMnt^d  4A0  rvwiv 
TQ  p>luf  4nra  tri*  pri^ai*  tittmn:f*mt  cOnnictl^,  Alro  in^lnjiiMfl  km  m  LEO 
iQ.fi«  a«fWf<to*  ifMlicKisr  and  h^  •xlvrnal  ton*  d^wtSofi  adiyitrri^l 
$59  S^  ^__ 

*  VdrfHi  21  &  ImFnifiurt^MFiiMqfi  d1  3t0t  -  $39-95 

*  Mod«l  171  rong  -  S^i9  95 


Tufti  R»dio  Electronics  •  (€17)  395-8280 

TC-9 


ATB-34 


4  ELEMENT  BEAM 


10-15-20  METERS 


Cutlicrift  engineers  have  incorporated  more  than  30 
years  o1  design  experience  into  the  be$i  3  band 
Hf  beam  available  foday  ATB'^34  ha^  superb 
perlorrriance  with  three  active  eJemenis  on  each 
band,  the  convenience  o1  easy  asfietribly  and 
modesi  dimensions.  Value  through  heavv  duty  all 
aluminum  conslruclion  and  a  puce  complete  with 
1-1  balun 

ENJOY   A    NEW   WORLD    OF    DX 


SPECIFICATIONS 


FORWARD  OAlN  -         EXCELLENT 

LONGEST  ELEMENT  -  3?  ft 

F/e  RATJO  -                              30  dB 

TURNING  RADIUS  .          TBg 

VSWH                                             1  5.1 

ViiHD  SFC  -              a  4  Sq  Fl 

POWER 

WEfGHT  *                     4Z  Lba 

NANDLIISta  -      5D00  WATTS  PEP 

WtND  SURVIVAL  -  90   MPH 

BOOM  LENGTH/  DIA    -  Ifl  ■  2  Vfi 

^^ 

UPS   SHIPPABLE 


$239.95 


COMPLETE 

COMMUNICATIONS  WITH  ATB-34 


Worid  Radio  TV 
Handbook  1978 


IVHF-UHF  DX-ARRAYS 

144^  220,  430  mhz 


HF  MONOBEAMS 

10  15  20  METERS 


1 


t 


1 


10  MITItS 


HF  Verticals  10-80  Meten 
•eflicient  top  ring  •  fiberglass 
trap  forms  •  enarrieled  wire  coils 
•solk*  aluminum  capacitors  •  no 
tuning  required  ^  full  compres- 
sion clamps  •  omnidirecTional 
coverage  ♦  reinforced  base  •  ma«i 
or  ground  mounting  •pre- mark  ad 
sections  *  easy  assemblv  *  supe- 
rior quality 

3  8AND      20-15     maters/Modal 
ATV.3 ..*.,.  $49.95 

4  BAND     4*20M5'10     maters^ 
Model  ATV-4 $89.95 

5  BAND  80"40'20"15'10  meters 
Model  ATV-5  , Sl09,95 


1^^ 


Speak  up. 

i^  when  h  c«mn  to  «ti«Ev  ccim 
nHMiicAtiofii  tow«crt  WtW  Dten 
^uidnglhcfn  for  HAMS  for  morclMn 

us  dm  Wire  »kC»  vckteit.  m 


Whtn  w*  Mf  m^idcf  orw  from 

ttw^roMndLtf*  vyv'rcuitinsifbout 

towcn  Hv  Ih-li*  nrw  "85  *" 

i^o<Mn  here  Rt  e  frfc^Unanf 

ctmrm-MB  w^  •  hcfjht  o<'  W^ 

pmvid^  $0<ril  0>K  C4D^Hhfv  M. 

iowca«(  tOEafdrwnevkHAjv^ 

Model  WS1 

^  51 '  Self-support  I  ng) 

S850.00 


ri-E» 


30  ELEMENT   DX-ARRAYS 

20  ELEMENT  SPECriFlCATIONS 


Kurwarnl  Gain —  U.g  dl> 

K/B  antJfl —  20  dh 

H\vd.  I^okw  It  i/t  \>^T.  Pa j tit 

horiEOftUt 4a* 

vertical    --■ 26* 

U4  Mtu 
KriiM  118" 

IWidihi  Depth  r%"nw 

Titmmc  RitiliEu  4$" 

Mlitiftium  .M^lt  t]f>^  t  l/lt" 

Set  1l^ei|^  LIM.  « 

'.  rrlifTAl  tutjpdrt  maM  aot  su^ifil  int 
.  lillTni   DX-l»        I  t/4U£t£R 
Am.  N«t       842,% 


ImfhTtliihc*  -,,.,^ — ^-  5£  Bdma 
VSVV'B  m  Prvquency  ——1  -  1 
Bandwidth  W.  VRUR 

X.6UU  thkn  U-l 4  Tutu 


3  ELEMENT  BEAM  Yiou  cm  hi¥€  an  aul^iaodin^  slxn^j  ujiinfi 
Diiji  r^mpact  thri^  elc^mpnt  bM^«m*  II  i&  eaallj/  mounted  nn  i 
KgMwFJchl  r<otaloir  and  tak^a  oftljr  t  llmlt*cl  rnnount  oJ  apace. 

MODEL  N<;.     A^H-J  tl&»«9& 

4  ELEMENT  BEAM  A  real  DX>ri  b*am  for  the  active  ham 
who  wnnU  *  top  alpimil!  on  10  metera.  Mcunt  fin  u  i;ovd  ham  fO- 
tator,       MODEL  wo,    A?S-4  ItM.eii 


t3fl  Khi 

Ti" 

*S"  1  3ft" 

at" 

I 


i  KU-  PE  p 
432  Mhi 
4S" 

2S"«  II  ' 
if'' 

L  i/a" 


aPEClFICATIONii 

BOOM 

LONGEST  ELEMENT 

ELEMENT  DLAMrreft 

TURNING  AADILI3 

FOB WA II D  CAIN 

FHOMT  TO  RACK 

wEtGirr 


1S 


A2S-3 
I  1/4"  x  10' 
17'  a  ' 
T/8"  '  l/^" 

S  iSi 
22  dfa 
X  to  I 
It  Ihii. 

METERS 


A2»-4 
I  5 /ft" 

la' 
T/a^'  - 

I  to  I 


U' 


a/4" 


DX'?1Q       3/4  MfTEP  £«'4» 
t37.  ^  l».95 


40   EiEMEHT  DX-ARRAYS 


Far»«rd  Can  - 

F  a  Batift  

F^^'  Ldw  at  1 


44^  £LEUE^T  SFECJFICATIO^ 

17  (lb  Inpoftaact  *^ 

— 20  «  VS«1I  ftt 

/2  PfcT.  Ptiurt  MndttHM  »  "VSW'Il 
^- -^ 


I'V^'idtb  a  DitrtJt 
lunaiAC  MadiiiA 
MaariiBdBi  Haal 
Svl  WtLiht  Lba 

juint)  Kalinf 

Amalaur  Nrl 


SO 


J-      II    HUl[Ji:. 

herifontiit    - 
vcf^ical    — 


—  1-1 


3  -  1  "^ —  4  nshi 

MiHflhit  »  X  K«  PEP 

144  Mbt              StO  MM  4X2  Hbi 

US''                      U"  4i" 

l«i|''Mi«**         ia2"altt'  Tl^jaU'' 

Ml"'                     «"  M" 

Dta,             2  l/S"                 t  l/l**  t  I/*" 

31                          t2  U 

j>XK-L4fl              0ltK-24O  pia<-440 

ELEMENT  DX 

^ti  ELEMENT  SPtCIESCATIONi 

— 20  ■Ita 

IJO  dh 

/i  pM^t.  ^^olnt 
32' 


3  ELEMENT  BEAM  A  \k\^  (pialltv  beaffi  wlilcit  en*  be  neuAted 
Oil  a  iKuatt  «aUl  oOwr  AOtHlfUMi.  A  IlKairj  dutv  TV'  rotalfir  «^ll 
tevllc  It. 

MODEL  NO-    All -3  ttS.SS 

4  ELEMENT  BEAM  R>r  Ite  1^ meter  nlbu:slaat  tbts  beam  *llt 
f  Itc  roKl  ox  pvKDmtaacv,  VtlkRi  duhkiLhI  cu  a  food  htni  ro- 
taiar  It  *ltl  wlthstvid  tiw  i^«at  lulverBe  weoibrr  cendluow. 


MODEL  ?40-    A21-4 

SPECinCATtOTCS  AZl-3 

BOOM  t^/rmXt" 

LONGEST  CLEMENT  «M0" 

ELE  M  ESfT  tUA  METER  ?/•  "  '  3/4^ 

TURNING  RADII  A  W  -  3"* 

POR^AADGAIN  (A 

FRONT  T^^  BACK  ZZ  ill 

5%11  ^  mEQI.  E^^CY  1  t«  I 

WEIGHT  16  Iba. 


Slll.K 

1  3/4"' ■  II*  r 

2jf  Ifl" 

J/»"  -  iA4" 
IS'  '  •" 
10  db 
25  A 
1  to  1 
32  1b4. 


20  METERS 


ARRAYS 


lttij;wdanr<  — i-*-* 52  ohmi 

VI^P,  n  at  ^T■quem^jr 1  -  I 

BuniJwicith  \^'/VS^'n 

Lcia  than  2*1   — ^-   4  mh? 


2  ELEMENT  BEAM  Pull  *Ue  beam  pi<rrDrinan«e  for  thv active 
£0  meter  ham  with  llmkletl  apace  and  budget. 

MODEL  NO,     A14'^  tlQ»,Oa 

3  ELEMENT  BEAM  A  real  DX-er's  beaTn  wllh  full  .  IS  Wivn- 
length  element  apocinir.  llie  heavy  aut>  eonstructb^n  fLvfa 
years  of  trouble  fro?  lorvlefr,   MODEL  NO.    A14-3         tUfl.sa 


Hriirhi 

|u.idi.h  Ji  Ociplh 
Tamintc  Radiu* 
M4kimuin  Matt 
WLiHl  HatiHK 
Nirl  Wckj^ht  Lbs. 
Such  hit  No* 
ATTuWur  Net 


Dia. 


\T 

144  Mhjc 

10  r' 

EPO  mph 
C4 


£  i/a** 

iHI  Aliili 
4:1 


2  KW  PEP 

4:t^  Mh2 

3  1/2'* 
90  nt|ih 
2* 

D3CK-4eo 


S  SPECIFICATION  9 

AH-2 

AN-J 

BOOM 

1  a/e'^K 

10' 

1  5/B"  )f  £0'  « 

LONGEST  ELEMENT 

35  M  (J" 

3S'  1*^* 

ELEMENT  DLA METER 

1 1/r'' 

3/4" 

I  l/r-  S/4" 

TURNING  RADII'S 

la* 

21' 

FOBWAKtJGAtN 

Sdb 

H  db 

F/B  RATIO 

13  til 

:!2db 

SUH  U  FirCQLENCy 

1  te  1 

I  W  1 

^AEICin 

;■"  'bs. 

-S^^  thi. 

SST  T^l  RANDOM  WIRE 
ANTENNA  TUNER 

All  band  opeTation  <  160-10  rncters)  witli 
any  random  length  of  wire,  200  watt  output 
power  capability  —  will  work  with  vittuaily 
any  transceh^ei*  Ideal  for  portable  or  home 
operation:.  Great  for  aportme^nts  and  hotel 
rooms  —  ^Lmply  run  a  wire  inside,  out  a 
window,  or  anyplace  available-  Tojoid  in- 
ducloir  for  small  size:  4-1/4"  x  2^3/8^'  x  3". 
BuilVin  neon  tune-up  indicator.  SO*239 
conneetor.  AttractTi-e  bronze  flniihed  en- 
closure. Only  S29.95 

SST  T-2  ULTRA  TUNER 

Tunes  out  SWB  on  any  coax  fed  antenna  as 
well  as  random  wires.  Works  great  on  all 
bands  (160-10  meters)  with  any  transceiver 
runniiis  up  to  200  watts  Power  output. 
Increases  usable  bandwidth  of  any  antenna. 
Tunes  out  SWR  on  mobile  whips  £rom 
inside  your  ear* 

Uses  toroid  inductor  and  apecially  made 
cApacitors  for  small  size:  6Vi"  x  2W^ x  2^.*' 
Rugged,  yet  compact  Attractive  bronze 
finisned  enclosure*  50-239  coax  connectors 
are  u^d  for  transmitter  input  and  coax  fed 
antennas.  Convenient  t>indtn£  posts  are  pro- 
vided for  random  wire  and  ground  con* 
nections.  Only  $49.9  5 

SST  T.3  IMPEDANCE  TRANSFORMER 

Matches  52  obra  coax  to  the  lower  imped- 
ance of  a  mobile  whip  or  vertical.  12 
position  switch  wiiii  taps  spread  between  3 
and  52  ohnLs^  Broadband  Erom  1-30  MHz, 
Will  work  with  virtuaHy  any  transceiver  — 
300  watt  output  power  capability,  SO-239 
connectors.  Toroid  inductor  for  small  size; 
2-3/4"  3t  2"  X  2-1/4/"  Altracyve  bronze 
finish.      Only  Si 9.95 


Tufts  Radio  Eloctronics  •  16171  395^280 

TCIO 


6  METER  BEAMS 


d-S-A-TO   ElIMfNTS 

Proven  performalti'i-   Unn-j   r  ii  r'ull  bEkis,  fi  meter  b«iimja. 

Element  ftpacinga  Bn4  i^atpftiw,  hay*  bemi.  ciLi«ftii.|ijF  euitlnsfrttl  to 
fitm  bbM  paacnt^  bJich  taraaH  falm  good  frant  to  bmvk  rptio 

adCMM  Are  .0^  vfitl  imd  elvmcnU  jitv  3/4"  -  3/8''  .049  vilt 
itimnUef  c  clirDiBC  []jik«li  flJsmtaiEiB  lKii4i%.  Tba  S  and  &  AleBait 
3eftina  larrm  1  3/i"  -  1  J/CiMmBf .  Tt^^aiid  lpe]efiL«D|  liciifiLS 
laire  1  5/8"  -  1  1/2"  bexiixui,  AH  brHcki'ls  pre  hen-vy  Kiiu]^t^ 
'ormtsii  jilMmlnvm*  Bright  finish  cad  pbt?tj  uhuUiiHrE  ndjuRtubtc 
'cr  Up  to  ]  5/8"  niftHt  on  3  aruE  ,'9  Miement  and  "JL"  an  a  nnd  10 
ilement  t>eanis.    A  El  modt^Ed  jniiy  be  JUQtinttHE  Tak*  horj^qnttiE  ot 

Ve»  fvatures  UscliKtt  odjiustablv  IfngUi  elemBOts^  klUivklt  A«iSdJ 
Vlitlcb  «nd  tnUl-Jii  c<u  tMioB  for  dif^ct  ^  obra  Caiid.  These 
wmau  Mt*  betnTf  Buzfcxd  Aad  soppUoi  «*ttk  tewtnKtlaaft  Jbr 


OWK^PpTHJfl 

ael*rh(iflt 

ft  #l«fn4m 

^  ^IqiihjjiI 

lOfflfi'-"  -■: 

M<Kl«thMJ, 

AS0  3 

Aft&Q 

AS&6 

A50  iCl 

Hoorti  LrmtH 

S' 

12' 

M" 

24 

LoDflBiiEI. 

lir' 

iir 

117" 

\M 

Tufn  RjKllui 

A' 

rtr 

ir 

TT 

■^wii}  0411  n 

7  5  48 

ILSdB 

t1  &dS 

13afl 

l^'B  ()«Eio 

20  dB 

>lc« 

26  4tB 

28  dB 

Wtogil 

7  lb* 

T  ■    N: 

letH 

25  AM 

UduU*    fOV    CJIf^ttlV    THiUinl    |KI«Tf    iff 

mMbod  fij^r  mlixlnjt  .?  db  uddajctniij  fun 
li^flB  iniijiIainJJil  ihe  lUti^TiE^r  ch^r^f- 
tefl«Uc:|  of  auT  unfJi!  Iicami.  Thr  iUk:!tifi£ 
Uti  lie  ivmpittt  liitb  RC-f^yU   uble  add 


QUEL  NO. 


AMI-]  4V  AS(^ 


RINGO 

RANGER 

I         for  FM 


I 


1  4.5dB'-6dB" 

Qmntdirectional 
GAIN 
I  BASE  STATiOM 

'  ANTENNAS 

I  FOR 

'  MAXIMUM 

PERFORMANCE 
AND 

vAtue 

rush  Craft  has  created  nnothfir  first  by  mAJcing  the 
vorkl's  most  popular  2  meter  jintetiiiii  twice  as  good. 
The  ne*  ti'mgo  Ranger  is  developed  from  the  hm'K 
VR-2  witK  three  hillf  wave$  in  phas«  and  11  one  eififhth 
rave  mAtching  »tubi  Rifigo  Ejuigvr  yives  wi  Extxtmely 
tm  nv^  of  ndiatioft  for  better  signal  coverage.  It  ia 
OBlbfo  orer  a  tnttad  frMiuancy  ranffe  ami  perf#ftl>' 
Hatched  to  52  olun  eodjc, 

AftX*2.  13T-1W  MHi,  4  tbi„  112" 
ARX-220,  S20-22S  MKz.  3  Ibi.,  75" 
ARX-450.  435-450  Nl^Z,  3  lbs.,     39" 

•    ncftnn«  H  w«va  di|Hla. 

•*  fttfVKiica  U  «avt  wtiip  oHd  M  filit  ilMdanl  bjr  nunr 

^ork  fuU  quieting  into  mor«  rfFpesfctra  »id  extemf  the 
•diui  '^f  your  diteet  ci^Dti  tacts  vith  the  new  Binso 

fOii  can  up  date  your  preimt  AS-2  Wingo  with  the 
implf  addition  pf  this  extfrndi?-  kit.  Tfie  kit  includes 
Kfl  phHAlng  network  and  necesaary  element  fxtenflJE^ns. 
he  only  mocitAe^itJons  r«iuErstd  are  ea*)*  to  mtik^  saw 
its  in  the  top  section  of  ydur  anteiuia. 

ARX-2K         CONVEHSIOH  KIT 


2  METER 

ANTENNAS 


uiiTiM  with  dincl  dc  Fmifiit  U  ntun  fwd  liikM  t'i^^sg.  Uitj^  «ttil«  of  nrftft- 

liDTi  witli  l-t  fiWn  Fiu'tdrv  tii'i^x'^-'i^^Lbledi  n»il  ready  to  Ijiiilnl],  S  nteLflr 
[hni-U^  pnMUacm  blttit  ail  tiul  truT  MII2  lAhe  I.  %"  uttMi.  Thcrr*  ntf  niarv  m^xui 
m  luie  Ui&iL  ail  iithir  Fid  uttcfAu  etimbipBil 

Mii^rf  Nuanbcr  ARi^  Afi-B         AA-4         AK^SD       An-436 

miiip     im  am  rm         1*6  B* 

^  tt  Ja'  JH"  JT  -^  J*^ 


fi-t  roLC     U^  itk  »  dB  GMin  «iv  ■  %  ni*  A^lt  Opendl  Bd^^n 

NT  HHi  —  Zr  330  MHe  —  lA'.  i»  KBv—  V.  p^Urm  Mt'         4  dB  e«4l 

IW   ^  H  09  etnt  P9  (lt^^n  fptij  UJ^i  rt.  Stt  PVUHCtBr.  t>»EltM«  ^dudlB  4 

CLiiDinlftf  dhf»1«  ■jaenrbliBii-  an  iiiiHiintLfi^  booniB,  harBBsa  uid  Alt  lundwaiv, 

\FM'iif    m  -  ISO  htH*.  ifnia  wattai.  wmd  «!<««  slss  u|  rt. 

AFM-um  jao  -  325  MHf.  IW>Q  wntt^.  wind  mm  1  8S  iui    fl. 
JI.FU-44D  cia.«3a  MHA.  ituo  w*ua,  ivuid  ucsb  i.u  «]  n 


■a  tai^KWHL  r^mmi*  eato  1«  431,  F  e  ratiP  ti  411.  V  |  1 1  ii  b«iMn~>fftl 

AlfT-2S  jt4  '  H&  UHk,  IHO  W«^tU,  wUid  mra  7.43  iq  n 

D'VAGI  S^TACKJHC  KITS  VtK  4iinludrs>  hOrlEDntd]  maunttnjir  WtRl^  Iwr^iiu, 
hiirij*':i™  and  iftKirtH'ti-npii  t-ar  Ivtio  vcrticaEty-  piiUHi**!  .V^ifiiJi  jriiWidiB  e&Ln 
ffVur  tbc  ^iiielfl  «nl«tt«B. 

At«-VPK       i:«nip^U  *  0BBm%  nn^rkkng  hit 

AliT-TPIt 

A44t-At        i  ^  It  ifk^gHl  CMS  >AIf  tel  «aitr 

t'i-f.ll    EtEHtNT   YAGIS      Thr  iTLUiiliLndl  erf  ^^lftlf^Jtrti£tti  in  VfUf-UMf"  com. 

ntLmJcmicmi.  How  rul  f pt  FM  nnd  v<artkca]  p^itniiiHtllon.  THe  taur  HJid  -nix  «Je- 

fflOTll  ttiiadelB  onn  b*  tu*tr  iltiit  Mfillflt-iMl  All  nrf  J-JltWl  4l  J.«W  wntti  KHUi 
dtnct  CS  ohni  fppd  nnd  PL-2fil)  runntifitcNrs 

Mejd<P  NixmlHr  A 147-11       A-]4T^ 

Vl^chl  TiiTTi  ndlN*  « 1b».  Tf    a  Ita*.  44' 
Qui.. #.  S  tiJlA  4P   l3jr<Si         f/JQi 


Altflhtl 

A'MO^ 

A330-lt 

W    IT" 

a"  IB 

iitt-*  -ir' 

4  Ite.HT 

>Ai«  ir 

S.  Dkk,  91 

1U.-A 

lLr«* 

UJ^ 

41' 

HP 

«' 

F-f^M  TMSt      IS  I  dB  Cam:  TM  ii^nentr  hcmfnnUJ  inUanfatHni'  fur  lew 
tnd  {«aivi^»  vnd  Ian  -fileiit^titt  vfrtlcal  ^limxa  U  nin.  for  FM  cOiP«!mi«-  F^Jr^ 

4b«ni  iriin  13  4  4B.  F/B  THtLu  23  dH.  tiMim  LmeUi  t3l3'\  wi?||:hT  ID  Jhn .  LahRiMt 
«L«nienl  'lO",  ^  rinni  HfiddJ  Match  drivflci  elarmmtii  talie  t'L-Z&t^  [TDCinMtcmi 

t^lli  two-  AffpilElllI'  F9«d  I1b«i. 

A14T-A3T  UA-  147  KfJA    l»0  •W4U«.  WUtd  AMA  1.43  l^.  ft 


HIGH  PERFORMANCE 
VHF  YAQ/S 


3/4  , 1.1/4,  2  METER  REAMS 

Th*  standard  a(  cumpflrdifln  1n  amateur  VHFA3RF  commtinlca- 
iJoriB  tush  era  I*  yflgls  coml^Jnc  jilt  mi  performajico  nnd  reUa- 
b][\ty  with  opMmuin  eizc  tar  on&e  ot  AABenibly  a^nd  mounttftg:  at 
ytfar  siir. 

t^iftitweighl  jrvt  rM£|^.  Qa>  ADtcsLus  have  9/lC  0«  D«  solid 
AltuniM^  elements  viih  ^/IW^  treatJtrmmcUmmvmjm^U^im  Icsry 
dut>  formed  bri<d[iet9«^  BkwiBi  »re  l"  an^  T.'*"  O.  D.  iliimiftimi 
tubing.  MiAl  moonbi  ol  1/  &''  fDrm«d  ilumiiHiEn  hiTr  id)imuLbtc 
u-lxT3t£  for  up  to  l-tfl"  O.tJ*  mist*.  Tbej  c»n  b#  moimt^d 
foT  hpriS4rmut  nr  vertical  pelArlEfitJcin,  Complete  insirudlDTii 
Ifiolude  data  or  'i  meter  FM  repenter  opomtlan, 

N«w  featuFM  luctuda  a  kilowtu  Reddi  Maieh  far  direct  St  olUn 
coiwuii  [«ed  witha  aluflird  PL-3&9  flttlttff.  All  cl«En«itaaTt 
upaccd  mt  ft  w«ircicii$th  Mnd  upered  for  iraprcH'td  twnihi'iitth. 


IfiaOti  HO 

A1;44  J 

A 144  11 

jura-ii 

A430  1  \ 

Otvcf^mm 

Im 

3m 

I'Ain 

S^ 

Hi!»TienTa 

7 

11 

ti 

11 

BtWMn  Lnytli, 

U" 

144- 

102" 

67" 

W*iflihi 

4 

6 

4 

3 

Fwvd.  Gakt 

11  m 

13  09 

ndB 

13  da       , 

F/a  RaLiO 

2^m 

28  oa 

^  dS 

2«dS 

Fihd  tAfa»« 

''^inwr   [11. 

m 

42 

43^ 

42 

SMffl  ^  Fntt. 

1   ID   1 

ttot 

1m1 

1  lot 

1 

FM  A  NTT  fMNAS 
$    19.95 

&4,d& 
84.95 
31.95 
77.95 
74.95 
2t.S5 

59,95 
57.95 
64.55 
21. 9S 
32.95 
39.95 
ai,95 
31.95 

13.95 
32,^5 
32.9  & 
FM  STACKING 
%  1^95 
3X95 
15.95 
23,95 
1&.95 
3935 
15l95 
33.35 

eiG  V^HEEL  ANTEI^MAS 
ABW^ISS  S   12l95 

ABW-14S  24.95 

ABW-144  37.95 

a  Lj  TZ  auQ 

LAC-1                                  £  4.50 

LAC  2  4.50 
OX  ARRAVS-aO  ELEMENT 

PX-120                            $  42,95 

OK  370  37,95 

QX-45^a  32.96 
DX  ARFIAV  BALUN£ 

DX-1SN                            %  13:35 

DX-2BN  !a.3S 

OX  4BN  12L9B 


AMATEUP 

A  147^4 

A14711 

A147-20r 

A14723 

A32it7 

A22i>n 

A2a&32 

A449-e 

A#4g^t1 

ArAA'4D 

AFIW-24D 

AFM-44D 

AR-2 

AFl-G 

AR  25 

AR-220 

AR-4S0 

Anx-2 

AHX-3K 

ABX-220 

ARX-450 

amaTCuR 

Af4^SKt 

A14^VPK 

A21-SK 

A22avPK 

A147-EK 

A147  VPK 

A  443- VPK 


PX'VPB 
DX  ARRAY 
DXK-14D 
OXK  340 
DXK-44Q 


9  96 
40  ELEMENT 

S  6v+v6 
54v95 
3t.35 


DX  ARF1AV.80  ELEMENTS 


$109.95 
^.95 

79.95 

St09.95 

139.95 

89.95 

T  19,95 

60.95 

79.95 

BEAMS 

S    21h95 

?4,95 

129.95 

99.95 

S    14.95 
239.9$ 

$   15.91!^ 

34.96 

54.96 

349^96 

49.95 

S  33,96 
49.95 

69.95 
99.95 
31.95 
32. 9& 

34.95 

VHF/UHF  STACKING  KITS 
A11SK  S    15.95 

A17SK  1&95 

A41  SK  tB.9S 

A536^SK  15.96 

A561-SK  17.96 

AQK144  S9.95 

AQK-444  69,95 


pXK-tBO 

DXK  2fiO 

DXK4«D 

HF  MON09EAIUtS 

A14.3 

A14^3 

A21-3 

A21  4 

A3i^3 

A3S-4 

PROLINE  VHF 

AFL'2SK 

APL-6SK 

APL  65 

APL  210 

TRi  aAND  9EAM 

AF8-1 

ATB34 

TWIST  ANTEI^NAS 

A14T-Ma 

Al44.tOT 

A144-20T 

Al44^aQQr 

A43a-20T 

VHF.UHF  BEAMS 

A50^3 

ASO-S 

A  50^6 

A5&10 

A 144-7 

Al44.n 

A430-1 1 


Tufts  Radio  Electronics 

TC-1 1 


(617)396  8280 


For  all  you  hams  with  little  cars  . . . 

Qf^   We  Ve  got  the  perfect  mobile  rig  for  you. 


Tliti  AllaB  ZIQk  iJt  215k  nnaaiQm  nnly 
fiH'  wkti!  X  QVi'  dttfip  ■%■  aiity  iW  htgh,  ysl 
the  nbove  pbaiogrqnh  nhows  how  mmjr  tbi 
Ailu  tTftDBOEiwr  mw  inio  a  c^optdi  car 
AIMI  tlwv'ii  pllmlv  of  nwAI  1Q  tfMn  [PT 
VHF  psar  aid  d<ktf  *»i»4^ry  t^qutpfneint. 
W^  Ihfl  u^daAiv*  Mtmi  plut-ln  ^ittilfU 
fmi  ttib  iliti  ynif  Atlu  in  ioiA  out  of  iwr 
cqt  \A  m  Ibitfitf  qI  WCOWb  AP  QVWKtUH 

■UT  DOhfT  UT  TOE  SMAU.  SIZE  FOOL 

rmn 

Even  ihtmiftj  iho  Ailni  ZlOx  amt  ,■  iiiv  (rarift. 
ciflJvHrii  ara  Eorei  Hnin  lifiir  ll-  ■  i/m  Huri 
wfiighl  (jf  Dlhar  HF  lriiosc:ei^!«Ui.  iiiu  Atlas 
fi  tniiv  a  gianl  in  fMnrfaroiaof». 

am  WATTS  FO^TE  iATlNGr 

Tklis  fvmr  \avtA  in  b  seven  pmnd  \tntm- 
ii  JDctwiiMA  bal  buB.  Afibi  ttmiB- 
I  ih«  fCM  ft]]  tb»  laCk  pMniir ; 

til  ttfork  flu  ivQrfd  iMTttldot. 


conitaTtHy  rerbcl  groat  fturprlfip  aMh^  bIs-^ 
paJi  ftfun^lh  In  r«liiUt]ii<  Vj  iJies  power  rotJnfl- 

FULL  5  BAND  COVtSAGE 
TbB  2l(b:  otnwft  ll>aO  nwlafv.  wbik  Ihe 
2ld«  covE3^  la-ieo  RHlKx.  AiMing  the 
Atki  Madd  ilia  Crystal  Qfedfl«la-  pmvte 
paAlty  iacrqeMd  frrjqueiKir  cn«niiie  for 
MAttS  ftfld  petwork  oparatiBL 

NO  TKAf'tSMnTEK  TtlVl!taj  Oi 
LOADlItfG  CONTTOLS 

with  Atlas'  Ifital  broedbaTiding,  With  ymir 

Atloftyciu  R^i  tnAhiijiQSY  onrl  b»iiiidMCtge. 

Mim   ADV.INCIU  STATE  OF  1  HK  ART 
bULID  STAlb  UE-l^ilGN 

iifit  un3y  acriiuiitB  fur  Its  llghl  wi^ij^hK  bm 
UMiim  yiHi  yihim  of  lop  perfomianc»  ^aod 

flUG-Bf  CSKaffF  lOAKDS 

•ad  imnfafar  dslipi  pnnridtt  im  «aa  o! 

■rill  ■  k  .iwg 


EXCEFT10NA1  IMMlfNTTT  TO  IfnONt* 
SICNAL  OVEELOAD  AND  CBOSfi  MOD- 
ULATIOnf.  Tfari  AxduBTE  ffiscil  ^d  dtaigfl 
m  th«  tec^vm  AJkmm  fou  to  upvtmlm  doser 
In  freqaaoey  in  ttrang  nd^hliarliii  signals 
ih^n  you  hav<p  iivnr  expeTieiii^M)  befvre.  If 
ynu  hove  npl  vf^l  'LrpfrmtBd  an  Ali^^  trans- 
anivflr  in  a  r;niwiidd  band  atid  i^tiirpured  It 
w\ih  any  n^hiir  ruciitvor  or  IrnnMiTnivDr,  you 
hairt)  d  r»EtE  4hrll]  ^xiinirig. 


FHEN'OMENAt.  ?tETJLJJVIiy 

'Vlw  i5xc[iLi5ii'^  li  pi4tj  crystal  Juddor  1: tiler 
Liand  ir  AtinB  inmNcaivcrrA  roprn»inira  a 
irmljOr  brnQLtliniiiJiflL  Ln  fiUor  linFiiKT^,  willi 
miproccderlfid  siirt  sfitdrlivlly  nnd  ul- 
lijnalQ  rajDcliuii.  Aa  lho«[bavu  firaph  shows. 
IhJji  tUioT  pmvMJiloi  a  fi  db  Iwixbridlh  ol 
!7Qtl  Hertz.  60  dlr  doMn  of  coly  4900  Herts. 
Rod  a  bffli)  of  only  9^200  Hnrif  at  120 

dli  dinKDj  UiitBui  m  m^ictkiii  im  in  vjii^^  of 
130  1^  gFBalat  ^tma  the  momsiTliig  Umiji* 

Bl  mflSl  test  f)f|QlpBtoBl_ 


A  WORLD  Wnm  DEAlEfi  NBTWOBX  TO 
SKRVE  VOLf. 

VVlwiher  yuu're  dj^vkig  a  Hariila  tn  Kanaas 
CJly  ni^  fi  Matcs^m  Boiiz  in  WbaI  G^rmaiiv< 
ihore'a  an  ALlni  dealer  near  ydu. 


Allu  %10X  &t  21SX  ,.,,,,,,.  976S.OC} 

AC  Comolc  1 10/ttO  V    tlSS.OO 

FcMtAbk^  AC  fiim>lr  110/Z2Q  V    llO&.CKt 

J  OX  Ok.  Ifia.  ctyo^b  .  .  , .,  „  t  #  -  -  t&A.04 

Didi^  i>iji  PU-eB  ...,.-...« tiaa.oo 


Kor  nomplntB  d«tn»lh  see  ytmr  Altne  dealer, 

or  drop  lift  n  UHfd  and  we'll  lanH  van  a 


INC. 


AMATEUR 
ANTENNAS 


J I 


fhe  home  of  originals*' 


SUPER  OAJN  MoeaL^s 


144 


STANDARD 
Two  Mel«n 


GAIN 


fVin 


MMt 


ML 


IT 


miL  1-ii 


J 

I 


DBiT-144 


Prm  S33JS 

MOci£L  ■ti-m 

4.r   *nlenFi»  Ffpount%  W  any   H#t 

Ih"  hCilt    litnludat  Itr^Htct  tcrinA, 
Jf  MIL  SPEC  R5.M'U  iNl  pLMS 

**BUCK^U5TeR*' 


Stm  «t  nr»f«in»— i.tiL  irpteu 

TWO  AND  31K  MEtHtl-  -g 

tRjNK  IIP  MOUNT  "^ 

H9VIL  HFT  ^^" 

Four  i»*ctiQn  tEldCiJOlc  •nl«4tni 

CtMniii^  «ltll  Win^ 


MIT 


maati  ukt  i 

Fillet  InmrnAblE   rwtiAUf  fH  1^4; 

rPDpii  blO  to  500  MHs.  diwiniehiit 
incFudKl,  Maunlt  cm  anv  flat  ij. 
fi»,   t«l,   dick,    rendftr   Jrt 
liehi.  iiKludc-a  15'  RG"^  ir 

Plica.  £9 .BE 


X' 


i 


li 


iMrt^l 


All  i*esonaLtors  are  pireeision  wound  with 
optiml/.cd  d«si^  for  each  band*  Assem- 
bly iniiJudes  17-7  PH  stainle^  steel 
adjustiibk  tip  rod  for  lowest  SWR  and 
band  edge  marker.  Choose  for  roedium 
or  hiiUt  power  operatioti* 

STAND  AH  D  HUSTLER  RESONATORS 
PowV9f  Rating:  400  Watts  SSS 


I) 


Cm  bhi  Hw*l  OHftvnitna.  v^m- 

tiljen  en  &»[lc  rf  «dv!  ^'  trvnk  lip 
iVilltiOUt  -Elri I lific  corniEi<lEEE  w^Iti 
LMMIL  ^fEI-  (^^!A'U  if»d  PL-?!)? 

Sjtftw  ciuncttfdil'cii  li  CUT  I4J 

tnEib>Jk    bill  lAMMtt  — Uflulfc   If 
19         llouM   Mtf   U»lp   wt   >*). 


lrHF;UHF  **i7inhA_ 
TtJUti  LPP  uaup«T 
MOD£L  THf 

E^iurtEf    WBV*  optntlon   w   Iffy 

l<*au^[:V   fnitn   llQ  fa  ^(S  MH; 

Culnnfi  chBTl  lnclLfd9(j.  Domplett 
h^iih  tfvinl<  I  IP  m^m^,  ir  Rfi-5«-U 


Rtt 


iNMM 

Band 

Pfke 

RM-TQ 

10  mettri 

S  6  JO 

RM-15 

15  meters 

6.95 

RM20 

20  meters 

7JJ0 

RM-d€ 

40  m«tprs 

13^ 

RW'7B 

76  mfli0f« 

15.60 

RM-80 

80  m Biers 

15.95 

^ 


SUP£f^  HUSTLER  nESONATO^S 
Power  Rdtm^g:  L«gal  L^mit  SSB 
Suptn  Kbv«  wid«$t  bandnwidtti 


441V 


i 


nut 


MocM 

RM-IOS 
RW-15S 
RM'20S 
RM-40S 
RM'75S 
RM-80S 


TO  meters 
ISmeieri. 
20  meters 
40  meters 
75  meters 
BO  meters 


Ptkk 

12M 
t3J» 
15,50 
30.00 

30.40 


Foi  6*10*15-20-40*75*80  Meiers 


DELUXE    MOBILE    MOUNTS 


i'tit  IWTi  ir\\  tt'lfl  N, 


llflM  ikcif  p!  iltlfwilt  Mttt 


rotf 


i 


m  mm 

■a  1  '4 


Mi.U 


ac»ft-i 


/ 


NEiEJtfAtOR  spftmc- 

sir*.iNLr55  STtCL 

lltllJIII     «4lw««ih      Htl|*l*|      ^liE     AtHi 


ifJIIHLfSS  STIEl  tJU-l 

fD*  {UrUC.   fENDEA   Oit 
Fli.T  StIPfSCE 

Hiih^    ?'     MlnFuMWI    ilal 
IH'     adtiiKiJii*     miO 


TKtmtiifOwii 
Prki:S1449 


D«ll  tv  tKrwMiiWC  an- 
te WCflK^  EMf  — 

-  imtlilMlfT 
induim    U     Rfi-BO'U 

mKtmi  PrJ«;£lJ.2a 


til 

lalESI  ihnni  Nut 
Include    \%^*    \m 
tell     PfKi  M.0O 


4««l 


•4 


moci  mti 


4M 


f^k*;  •75l> 


HQUNT 
AKir 


nlni    ilifll 
IH  ■ntaniu 

I    b*Lk  tii 


(19.20 


dU^TH  Discoi»iim- 

MODEL 


.1  li-i4ti 


•fatM-.  *tfi56 
PEED  LIME      MMU.  t-i4J«B 

Ultli     ^iii|ii)hart    «i4h    timrHEhii    il 

Pti«ft:£SS5 

NtOOEL  €4-J444  —  CN-^Hit    T^ 
hlvll     CWinf#r   (pi   tUWHf^w  ET  any 


'tecbvn  H*^M  II  r* 
uau  tiuwrKAqt  ■.L_-,*c-TCE  ■MM 


MM  ar 


MUST%.£ft 
MASTS 


Tlv  Miiwitj  Chcpv*  «t 

Anutesn- 

T>irMi«1«atfl  (lie  W«rw 

IKIDfl    1107 

Mooei  Mo-t 

FDf  d«CH  or  T«fld*F  inpuntini— Fold  4| 

COWWf  10    19  -  20    40  ll««irt 


I 


Hfrt 


Qkn«kMim  It  Kb   bcnadfui^    I^WR 

14  b  L  <?r  tieflec  at  ^n4  4d|0^ 

Huttlvr  tJtL^usi^t  trie  EO¥cn 
''Sptilf"  «Klrud«l  la  «thirwlic  tm- 
illiintbli  d-Dje  toltfincii  tfWif- 
inf  tccUfJIt*  «nd  pttuwntnl   Irtp 

Sdtd  6r«  i(Kii  l^tHilflMlii^Airnii 


"*tiii*it 

et  iTiy  niulti-birHf  MTTIctl 
Antf-nnj  hii  W74  *tu(l  «l  tiJti  to 
Kupl   AM 75  Of   RW-JVri    HinllEr 
mfonitiH  for  75  |Wt»r  oqtrilNpr 
iitwn  lilf  bl«4 


M 


I*'- 


P^lcfl:$e7.5& 


■nefL^nr 


fnn  tWS5 


Tufts  Radio  Electronics  •  (617)  395-8280 

TC*12 


This  NEW  MFJ  Versa  Tuner  II 


has  SWR  and  dual  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  built-in  balun.  Up  to  300 
watts  RF  output  Matches  everything  from  160  thru  ID 
meters:  di poles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balance  lines,  coax  lines*  $79.95. 


eap^JiOr    208  pf. 
1000  vdtl  spagnQ. 


300  and  30  warts 
Ptd  for  5Wf^ 


Meier  ruds  SWB 
aM  ^f   watts   it 

9  jaifHifK 


more  wat^  oui 
atvl  less  losses. 


Efficient 
tar  gves 


TriASffliner  matching 
capacitor  208  pt. 
iOhOO  ¥Qii  spacing. 


A  twit  M  iitf  ivil*  TitWr  (3O0  jnl 
30  mils  ii«  xmi  m%  ytw  imsvs  rf 
ppm  Ddtpfl  Itr  sunpfclied  fynng 

Ai  tiieain}  tirttch  Itb  ^  setwl  2  coa« 

led  anieimas,  randcnn  lA^ire  eh  biianps  line. 
ifid  lutirr  tiyp'ass. 

A  new  frUdHil  ihrwDMnri  tnriuct'or  [^2  pD 
lillons]  give^  you  iir^s  lueses  than  a  laipped 
tWWJ  tor  fliore  wads.  Dul 

A  1;4  Mlifl  lor  tttljnce  lints  tOCO  vott 
OpKklfir  spacwQ.  MuAUiiS  briClicb  Iv  mo 

bit  BaMOiltHlit  fUDt  iltlMNt} 

Mi  i^  mf  VJ  ViTu  Tm^  I  yoi  on 


CM  I    M   it^ttBiias.    MD^^in   hHh    vr 
bitoiwa  Nik,  mkA  Isimf  by|Hiit. 


tr^nsmiFEer  IQ  iny  l^tdlJiw  1fE^m  TED  tlvu  ID 
liBtir&  vitifltNif  ynu  M<*e  CWM  cal»Bi,  b^JUncA 
hm,  gr  lantom  wnne 

Vm  em  Mt  ill  tta  SWft  h 

^hp  biani,  {|iivl-  V  HrlUlt'iffr  pm  Ibv^ 


irm  vitonas  kr  Hcti  Mnd 

ftm  tm.  Vtfwiti  QTBil  •rilH  «il  ^Rii  sEdtf  T)^ 
{m«  Wk  *,V^}  ajvt  mlh  t»  lii&e  type  ngs 

n  Irpv^i  ml,  tH-  Mm  udna  coitipacr  sire 
ini^b  inches  Nt^  ea-jily  in  it  iiiniH  corner  mA 
yCNjr  suilcase. 

Hill  btiirtiful  iLllti  luntf  iii  FMused  m  a 
dllki^  egg^Ml  whiEt  Tfltt  Tflit  inckisure  UMilh 
#ali'HJt  grain  ^id« 

i^  M*(«  ime  4ipu&  Ci 


MFJ  901  VEilSA  TUHEn 


QN|f-  MFJ  Hm  m  ilticvpl  i«  we<imi  HiduLicr  |i2  pmhini)i 
■  ffm  El|u  of  luiMn  to  tprt  fiki  mm*  n4l&  oul  tml  teu 

II  likwn  avtfB  wnfW  PHI  ^«4l■  *<■«■.  <mt 
mmm  atWk,  liwki,  'nr— "-*  wwL  i^Bi  WK  14  b 


1.1 


Wrt 


9  0  91     '49 


9S 


MFJ'ffDD  ECDHD  TUHEH 

!■*■  n   HFJ-Ht   V*3l   TbH>    M  iHt  Ml   kdM  hUHHi 

ni    lyiVI  npj  ^H  ■*  ri**fc»  ^q 


^  '39 


*»■# 


95 


WI-UtM  UmM  tHK  IMKI 


luii 


a»ni 


d'  f5» 


■^  '  ■•  ■'^K  tMOGt  I 


MFJ  ZD2  RF  M0I3F  UUPf^E 

TMI   WJ    Rf    IWu    trtii^    kitt    ftu    iitiir   f*''    HUM! 


mt» 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


$1795 


17 


.SP-S206K.  30  SO  drnvmc  rvFigv  IC  L<00  wnp  ami  3 

tfllerv    3  candtiCior.   '4'  pttofK  ME^i  f»  infKif 
na  oufpul    t-lili  *  3^1  f 4  I  4  i^ncrwa 


bMuTiiys   ?«  B  ■   3-5 > a    I   V9^i6  rtwn   iBTHTee 
(WllMA  CDle.  TOMVi   i^uftCtiOn  ftttUCA 


NEW 

CPO*SSS  Cade  Osdllfltor 

Foi   ltt«  E**iiiCOnr»»  to  Iwim  trw  M^rse  c«**. 

Ffi4  lh«  Old  Tiinvr  t&  poltlll  his  hll. 

F«t  ih«  C«i«  tmlructw  to  Ivacii  it<3  elAtMs, 

9  ^Ad  &t^  ct^  CGUtt  AJift  (iHtnif  ^  A^urtw  lo« 

10m     tons  contrtMi.   ^ktitfMuiii    caliinet    *  B    V 
lMllir>    •  Top  (|aii4iy  u  S  comNuctvon    9  U$!r^ 

!|5li  K:  timer     «   Z-3n6  «  3'¥i«  M  4  uncfMft 


$ 


29 


95 


$ 


54 


95 


$ 


29 


95 


;WF  2BX  Super  CW  Flllar 

V  tat  iNff  ]4j(]«r  Ov*t  54)00  in  ui«  Ritm  tharp 
■liicuvil^  10  Hf  bindwidlti^  #i|r«m«ij^  iteep 
kirlt  No  nngfiigi.  Plugs  ti«tw*fl(i  rKnlvAr  uid 
hon*i    dr    cwin«ct    b«iw«*n    ludio    iliQ*    tot 

tte  gcti«4  titpAi  c*At^  !t«(1    Qif  750  Kf  ^  80  K| 
vv    ■  ^^duc«a    noise   75   d8    •  9    tf   mrtefv 
?-3nfl.  4  M/4  »  4  m 


CMOS  8043  Electronic  Kfty«r 

Statt    Dt   ih«   an    de&ign    utti    CUnriS  4044 
K><faf-an-i-chip 

»  Bu'il-tn  Kev     p  Dol  meniorp     •  Iwribic  open- 

ttai«>    b*pnQ     T  300    *G*ri    m4«      «  4    ;K»r;ie»n 
Mtfcr^    f<tf    TUNE,    OFF      ON     5iD£tCmE    OFF 

•  yieft  4.  p«*iiiym  cefii.    •  ?-3>i6  «  ^'I^4  >  4 


MFJ  1QT  QRP  Tranammsr 

Worti  ihs  woFtd  wllti  5  w*«t  on  40  Ntetsr  CW 

•  Nii  luniFiff  •  Matc^i}^  K  cnm  loao  *  d-ci:. 
Oulput  *iitfi  (ow  PTJF>n»niE  coni^ni  •  pQjfm* 
vnptttm*    trmT\s*siot    pn^itciM    4g4dn$t    bumour 

*  Sittteh  selects  3  crv$uiill  or  VFO  input  «  1? 
VDC    •  2-3n6  ■  3-114  V  4  nKnti^ 

1  srnp   12V0C  S^fK 


$ 


29 


95 


95 


95 


BF-2BX  SSB  Fitter 

umillcallv  ^mi>fOv«8  i*ad4blillty . 

QpiiiTiijica.  v>^ur  audio  10  Tfldiics'  9tide&and 
liaiief  rdftifiv*  tQw  and  high  pilcned  ORM,  ^iiss, 
9tK^  crikifwB.  tiachOttHind  nDii9«  40  and  t30  Hj^ 
itn    «  n«duc*»  faiiQue  dumug  coni;«ti    PX.  ami 

iMf  v  owwcct  petiaBBn  audio  siaoe  tor  ipgaagr 
ierati<in  »  5al«ctabie  b«n4ai'diti  *C  activa 
i»g  fiiiav  #  U«f  9  volt  Mitarv  «  ^.^I'tCi  1 
1  ir4  •  4  mchn 


MFJ-2008X  Frequftncy  Stindard 

Providafi  Strang,  proHnrlsa  marhan  avar^  10O>  ^,  or 
25  KHf  wall  mto  VNF  ragion 


•  Eh-cIusiw  curcui-iry  su{/p'«H*i  all  uiMrai^tad 
rr.M*m%  «  M»ii«t^  jn  9a«ad  tcr  poodiw  idenh 
fiCll'dn  CWOSKTsMitPi  itantiiriiMr  our^swi  •  Ha 
filter  eanrieetitKi  n«e«»iaFv  •  tiie^  3  volt 
tautvy  •  MfevitaHa  trjrnnwf  tv  .nro  tHaiing  nj 
WWV    •  S^ftai  SEieel*  100  SO   35  kkj  or  OFF 

*  2>3mA  ■  Sri  j4  ■  4 


^^^49 

MFJ<1D3Q&X  Receiver  Preselector 

Citatly  cflpy  weak  univadabi*  lEpnai^  ti^R<q:r4««H 
ifgrial  3  10  5  "S"  unkttj 

•  l4on  ihjn  70  dS  (CM  naam  QAim    •  Seiuraii' 
iriQut  ana  Outfful    lun|.n(g  confrots  givE'  majirnum 

qdin  and   RF    se^ieceiidY   to   uar>if*caniiy  Tcjaci 
Ovi-ot-tMnd  i<gn«ia  and  r^duc*  image  re^pciti^ 

•  OuM^  Qfltip  WOS  FET  tof  io«  notse.  Strang  ugnai 

tMnifsd    *o#     10    Ihra    X    MHr     ■  9    tf     tiat»Br| 

•  ^t^e  •  3r5fi «  s^ne  metw» 


THE  HAM-KEY 

NOW  5  MODELS 


NEW 

MODEL  KK'S 

ELECTRONIC  KEYEft 

$69.95 


lambk  Circuit  for  sqiieeze  keying. 

Self  conipl«tlr\g  dots  &  dashes. 

Dot  iTvefTniry 

Battery  opi^atHf  wifti  provisions fcsr 

exterrul  poitver 

8\i  i  1 1  -  in  s  idie  tone  mpn  i  ti?r. 

Speed,  Volume^  fon«&  weight  cor>troiS- 

Grid  block  df  direct  keyirx). 

Use  w t fh  ex t«r ii« I  pddd I estich  as  HK,  t. 


Model  HK  1  S29,95 

«  Dual  lever  %queeie  pnaddle. 

*  Usewilh  HK  5or  any  dectronlckeyer , 

*  Heavy  b^ut  witiri  non-slrp  rubber  feet, 
■  Padd  le^  re  vers  i  bl  e  f  e»r  w  fde  or  c  1  o&e 

ringer  spdcir^. 


Model  HK'2S19.95 

•  Sameits  KKlJessbdK 
for  iYan^  who  wish  to 
incorporate  in  their 
own  Keyer. 


ModdHK3S16,95 

•  Deiy^estrai^tif  key. 

•  Heavy  base,  no  iteed  to  »tt#ct*  to  desk 

•  Velvet  imoottidictlori. 


Model  HK-4  $44.95 

m  Cotnbtnaition  on  HK  t  4 
HK  3  01^  Mme  base. 


Tufts  Radio  Electronics  * 

TC13 


(61 7 J  395 '8280 


■'.■>yc}f.iirii>yi'j:ii>A.<-'rji.'i.r>^?. 


.  . '  \'^'  ■■'■■-■ 


f  engineering 


THE  WORLD'S  MOST  COMPLETF  LINF  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX2SCW/T, 
KXSOC  Kit    . 

RXSOC  W/T  . 
RXt44C  Kit. 

RXH4CW/T 
RXaiOCKit. 

RX220C  W/T 
RX411C  Kji  . 

RX432C  W/T 


28-35  MHz  1^  M  receiver  with  2 

pale  tO.7  MHi  crystal  filter  .  >  -  5   64. 9^ 

mincf  a£  abav«    wired  &  tested.  .  I  i  7.^5 

30-60  MHz  rcvr  w/2  pole  10,7 

MHj  crystal  filter     ....,.♦,  64.95 

iamt  as  above-wired  Sl  ttrsted    *  IH.^'S 

14  0-170  MM*  rtVT  w/2  pole 

1  a.  7  MHj  crystal  fiiter  ......  74*95 

%9me  «K  above— wired  Sl  tested    .  1 19.95 

2  10-240  MHi  rcvr  w/2  poUt 

10,7  MHi  crystal  fUtef  ...,,,  74. 9£ 

Mime  ij  qb0V« -wired  &^  tesl«d   *  11 7.9*5 
432  MHz  rcvr  w/2  pflk  I  0,7 

MM/  crystal  Filter  ,  *  .  ► 84,95 

same  as  above  -wired  Jk  tested    ,  12  9,^5 


RECEIVERS 


RXCF   *  *  ■  . 

Rr2S  KU  .  , 
RF50  Kit  .  . 
RF144P  Kit. 
RF220D  Kit, 

aF432  Kii .  . 

IF  IOlTF  Kit. 

FM4SS  Kll.  . 
AS2  Kit    .  .  . 


accewiTy  filter  for  ibov<£  receiver 

kits  gives  70  dB  idjiacent 

cTianne)  rejection  ,.*..*..*  8.9 S 

10  mtf  Kh  front  end  10.7  MH?  oul  1 3. SO 

6  mtf  HI"  frpnl  end  10.7  MH/  nut  13.50 

2  mir  RF  front  end  10.7  MH/  nut  1».S0 

220  MHl^  RF  ffofil  end  10.7  MH; 

out  ,,.,,.,.,.,,,.,,,  ia.so 

432  MH*  RF  front  end  10.7  MHz 

10.7  MH2  IF  mckdule  indudei  3 

pole  cry  Stat  filter -  .  25^.50 

45  5  KHr  n  stage  plus  FM  detector  iS.SO 

audit  I  o^nd  liquelclt  board  ,  .  .  *  .  16,00 


rxso    .  -  .  * 

TXSO  W/T  .  . 
TX14^B  Kit, 
TX144«  W/T 
TX220B  Kit. 


tmnsmitter  eJtcller^  1  wsiit,  6  mtr.  44.9S 

same  as  above -wired  &  tested    ■  -  64,9S 

tnin»mi tier  til citer—t  w«tl— 2  mtrs  J4.95 

Sftine  as  above -wired  &  tested^  ^  .  S9,9S 
triEiiiDLttef  eJiciier- 1  Witt  -  220 

MMT    .-*►•<.•.    -1...  ...  S^f-w'3 


TRANSMITTERS 


TX220BW/T 
TX432B  KJl  . 
TX432BW/T 
TXtSO  Kir  . 

TX 150  W/T  . 


same  as  above-wired  ik  taxied    .  .  ,S9,^S 

tran^milter  estciier  4  32  MHy    *  .  *  49.95 

sartte  ai  ttbovc-wLrfil  &  It^slfd    >  >.  79.95 

100  mini  watt.  2  mtr  transmitter  24.95 

&aiiiiif  K$  abovi^-^  ired  &  tested    -  ^  34.95 


FA250tH  Kit  . 

PA401OH  Kit  , 
PASO/2 S  Kii.  . 
PA  144 /IS  Kit. 


I'A]44/2S  Kit  . 
PA220/1S  Kit. 
PA432/10  Kit  , 

PAHO/IO  W/T 
PAl40yi0W/T 


2  miT  power  imp -til  Iw  In-ZSw 
out  wltb  »qlid  stare  switching, 

^nsiit  con nci: tors- «  .  .  ,  .        64,95 

2  mil  power  jimp-lOw  in— 40w 
otJt-rti^y  switching   *.,„,,,        64-95 
6  mtr  power  Amp,  |w  in,  25w  out. 
les^  case,  connectors  A  switching        54,95 
2  mtr  power  amp-lw  in  -  1  S'W 
oul'-less  cutf^  cofinectors^ind 
■witching    ,,,,^,,,,',,,-         44v9S 
ume  AS  PA144/I5  kitbtit  25w  .         S4.95 
timitar  |u  PA  1 44 /]  5  for  2  20  MHz       44,95 
p<»wer  mmp'umtiar  to  PA  1 44/1 5 
except  lOw  ind  432  MHi  ,  .  >  ,         54.95 
lOw  m-l40w  out-2  mtrimp    .       219.95 
30w  Ln-I40w  Q«t"3  mtftimp    ,       IB9.9S 


POWER  AMPLIFIERS 


Blue  Line 


Model 

BLCiO/70 
BLC2/70 
BLC  lO/lSO 
BLC  30/150 
BLD  2/60 
BLD  10/60 
BLD  lO/UO 
BL£  10/40 
RLE  2/40 
BLE  30/BCl 
BLE  1 0/aO 


RF  pDwer  :imp,  wired  &  teited,  emission -- 
C^W-FMSSB/AM 

Power         Power 
BAND  Inp"*         Output 


144  MHt 
144  MHz 
144  MHz 
144  MHz 
220  MHz 
220  MHl 
220  MHx 
420  MHz 
420  MHz 
420  MHz 
420  MHz 


low 

2W 

low 

low 
low 
tow 

2W 
30W 

low 


70W 
70W 
I  SOW 

I  sow 

60W 
60W 

now 

40W 
4  0W 
»0W 

aow 


1499  5 
169,95 

2S9,9S 
239.95 
164.9S 
159.95 
259.95 
179,95 
179.95 
259.95 
28*>.9S 


PSlsr  W/T. 
PS2?;M  Kit. 


PS  25M  W/T 


RPTSOKit.  ■ 

RJ»T50  .  .  .  . 
RPT144  Kit 

RFT220Ktf  . 

RKT4J3  Kit  . 

KPTr44  W/T 
RPT2  20W/T 
RPT432W/T 


POWER  SUPPLIES 


PSlSC  Kit  >  *  ^     15  *mp  — 12  vo4l  regulated  power  mf^ 


{ily  w/i:jDe«  w /fold-back  current  tiifliit- 
n$  and  overvqltage  pfolecttoiv  *  -      94.95 
SAme  as  above— wired  &  (ei ted-  .  ■    124.95 
25  amp— 12  volt  re^ulattfd  power  sup- 
ply w/case,  w/fold-back  current  limtt- 
ing  and  ovp,  with  meti;r  .,,,.,    154.95 
same  as  above -wired  &  tested,  ,  ,    179,95 


adds  over  valtaie  prniecfion  to  yum 
power  iupplies,  IS  VIK' mai.     ,*      12,9S 
I  2  vutl— power  supply  regulator  card 
Vpith  fold-back  current  timiiini^  -  -      10,95 
new  commercial  duty  30  amp  I  2  VDC 
r«tulited  power  supply  w/ca^i;, 
w/fokl-back  current  limiting  and 
overvoltage  prottjction     ♦ 249,95 


repeater-6  meter,  .........  499.9S 

repeater— 6  meter,  wired  dl  tested  799.95 

repeater- 2  mtr- iSw- complete 

(less  crystals^    .........  ^  *  <  499.95 

repeater- 320  MHi-lSw-tumptete 

(less  cr  y  St  Ills) 49'J.95 

rep(?att>T-lO  watt— 432  MH?; 

(leas,  urj'stut^^)    .,,.,..,.,.  579. 9S 

repeater- 1  S  wan -2  ml r 799.95 

repeater -- 1  5  watt -22  0  MHz,  -  .  -  799.95 

repeater- 10  wait -432  MHz.  -  .  «  S49.94 


REPEATERS 


DPLASO . 
DPLA144 

DPLA220 

UPLA43  2 
DSC'U  .  , 

DSC*N  .  , 


6  mtr  close  spiced  dupiexer  .   .  ,  .    5  75»95 
2  mfr.  600  KHi  spaced  dupkner. 
wired  and  tuned  to  frequency.  .  ,   379.95 
2*0  MUt.  duple 9i«r,  wired  and, 

tuned  to  frequency 379,9S 

rack  mount  duple xi;r *  .  ,   319.95 

double  $hieldcd  dupk'KL'r  c;ahltii 
with  PL2S9  conneizlf>r$  (pr.)    .   ,   .      25.00 
aame  a«  above  wiib  type  N 
conftec(or5(pr.>        .  , .      25.00 


TRANSCEIVERS 


rKX50  Kit 


TRX144  Kit 
1KX220  Kit 
1KX4J2  Kit 

TKt    i    .  .  , 
IKt;-2   '  '  - 


Complete  fr  mtr  VM  ffanicelver  kit* 
20w  c>ii(«  10  channel  scan  with  case 
(k*s5  mike  and  crystals.)i_..  *  *;♦.»•    244.95 
sijmi?  as  ahiivi',  hut  2  mtr  &  1  Sw  out  234,95 
Siiine  iis  ahu^e  except  for  220  MHz  234.95 
^me  as  jhove  except  10  watt  iind 

432MH/ ,   .  ,  ,  .    2S4.9S 

tfaiuceiver  case  only ,  .      ■29.95 

iranscetvet  i:*ike  and  aL*.e*a*tTiM  -  ^     49.95 


!^VN  11  Kit 


SYN  11  W/T  , 
SYN  120  Kit 


2  mtr  syuthet,|/(?r.  traiistnil  nffsi^ts 

|it<j^runim.i1ik"  froni  lOO  KH/-10MHi» 

(Mjrs  oHWt^  wtth  optional 

adupttrr^L       -       ....,,..,..    169.95 

iMinnf  jis  almvc  -  wired  it  levied.  .   .    239.95 

i^me  av  SYK  U  Kit  %-%t:i:p|  22&- 

225  MH/ , 169,95 


SYNi  2*0  W/I  ,    %y,mc  u!!N  4 bilk t- wired  ik  leMed 


239.95 


SYNTHESIZERS 


OTHER  PRODUCTS  BY  VHP  ENGINEERING 


CD!  Kit  . 

CD  2  Kit    . 

CD  3  Kit   , 

COR2  Kit 
SC3  Kjf    . 

Qy  stall    . 

€Wm  Kit 


CW}D     .  .  . 
MIC  1     ,   .  . 

LSI  W/T  .  . 

rai  w/l .  . 
1  n^  Kit  .  . 

H)3Wrl     . 
HLI44  W,T 

HI,220Wf| 

HL4JJ  W/i 


10  channel  receive  ital  deck 

w/dlode  switching;.  *  .  ♦  »  *  ^  .  _    I  7.9S 

10  channel  Kmii  deck  w/swilch 

and  trimmers    .......*.,.  IS^SO 

UHl'  Version  of  CI>1  duck,  net^d^'d 

Cor  432  multichannel  uperiitiiO^  13.50 

carrier  operated  relay .  ,  ,   .  .   .  .  22.75 

lOchatinel  auto  lean  adapter 

for  KX  with  priiirily   ..,.,.,  19,95 

wt  Stock  mist  repeater  and  ^impteit 

p«ln  from  146.0-147.0  (^ach J.   .  5.00 

15^  bil.  field  propammable^  code  tden^ 

tifier  with  huili-in  M|uelch  tail  and 

tt>  tlmeri*     ,,..,,,,,.,.,  39.95 

wired  and  tested,  not  profrummed  54.95 

wired  and  tested,  programmed    .  59.95 

2J>00  ohm  dynamic  tniku  with 

IM/I     und  coil  cord 12.95 

ttHie  it-Lfui^kh  decoder ,   .  59. 9S 

iiiiy|tt11«d  in  repi'utirr,  includinis; 

irilcrfacv  acccsiorie*       .    .   .  *  ^  .  S9.95 

2  liifie  decoder    .       ..,...,.  35.95 

vame  us  jhiive-^ired  &  lifted    .  59,95 
4  pi  tie  helical  refiimAltif .  wired  dc  l^ted. 

S^jicpt  tuned  tr*  144  Mil/  han    .   .  29,95 

i^iiiL'  ^%  sihiive  luucd  til  210  MH/  han  29,95 

iamtf  J%u.h'ivc  tuueJ  *o4J2  Mtly|ij,ii  29,95 


Tufts  Radio  Electronics  •  {617)  395-8280 

TC-14 


°  U  RANDOM  WIRE  ANTENNA  TUNER 


All  baiid  operation  ( 160-10  mcterB)  with 
any  raii<lom  lenjjtli  of  wire*  200  wati 
output  powder  capuhllity — will  work  widi 
virtually  any  transceiver.  Idea)  for  port- 
able or  liome  opermtlon.  Great  for  apart - 
mentfi  and  hotel  rooms — slnnply  run  a 
wire  inside,  out  a  window,  or  anyplace 
available.  Efficient  temif!  Inductor  for 
small  size:  4-1/4"  x  2-3/8"  x  3",and  negli- 
gible IcwH.  Built-in  neon  tune-up  Indicator. 
SO-Jit^O  ctinncctor.  Attractive  bronze 
fmlHlicfl  enclosure, 

only  ^^^m^!y 


THE    ORIGINAL    Random    Wire    Antenna 
Tuner.  .  .  rn  use  by  amateurs  for  6  years 


SST  T-2  ULTRA  TUNER 

Tunes  rwt  SWR  on  any  coa^x  fed  antenna  as  well  af%  random 
wires.  Worfei  great  on  all  bands  (80*10  meters)  with  any 
transceiver  niniUng  up  to  2(X)  lA^tts  pcmer  output. 

Increases  usable  lMind^\idth  of  any  antenna.  Tunes  out  SWR  on 

mobile  whips  from  Inside  viiur  car. 

Vbch  efficient  toroid  inductxir  and  spcdallv  made  capacitors 
for  small  size:  5- 1/4"  x  2-1/4**  x  2>l/2",  Rugged,  yet  compact. 
Nci^limble  line  loss.  AttraelJve  broitzc  finished  enclosui^. 
St)-:d:i9  coax  connectors  are  used  for  transmitter  injTui  and 
coax  kd  antennas.  Convenient  binding  |x*sts  are  pnnldcd  for 
random  wire  and  gniund  ct^nnectlons. 


only  ip^y  .y  5 


SST  T-3 


$19.95 


Mobile  Impedance  Transformer 

Matches  52  ohm  coax  tn  the  lower  impe^iajice  of  a  mobile 
whip  or  vertical.  12-positlon  switch  with  taps  spread 
beti^i^een  3  and  1)2  ohms.  Broadband  tnmi  1  -SO  Mhz.  Will 
work  with  \irtuaily  am-  transceiver— 300  w^tt  output 
power  capabillt\%  SO-239  a>nnectors,  Torold  infiuctor  fcsr 
small  size:  2-3/4"  x  2"  x  2- 1/4"".  Attractive  bronze  Unish. 


mj^l^r  cMtqt' 


GUARANTEE 


V/SA 


All  SST  products  are  guaranteed  for  1  year.  In  addition, 
they  may  be  re  turned  within  1 0  davs  for  a  full  refund  ( less 
shipping)  If  you  are  not  satisfied  for  any  reason.  Please 
add  82  for  shipping  and  handling.  Call£  residents,  please 
add  sales  lax,  COD  orders  OK  b\'  phone. 


'f! 


'^^nr^ 


S^T-Ai 


. V*--.  ■'> 


f' 


rTHT.. 

only  $29.95 

349.915  wire  and  tested 


SST  A-1  VHF  Amplifier  Kit 

1  watt  input  gives  you  15  watts  output  across  the  entire 

2  meter  band  without  rc-tuning*  Tliis  easy-to-biilld  kit 
(appiox.  1/2  hr.  assembly)  includes  c^  er>iiiing  >'ou  need 
for  a  complete  amplffier.  All  top  qualit^^  components. 
Compatible  with  all  1-3  watt  2-mcter  tramcch-ers.  ^ort 
and  open  protected— not  <lamaged  by  high  SWR. 

Kit  includes: 

•  Etdied  and  drilled  G-10  epcw'  solder  plated  board. 

•  Heat  sink  and  mounting  hardware,  All  conipiments — 
including  prc-w^ound  coils. 

•  Top  quail  ^  TRW  RF  power  transistor. 

•  Complete  assembly   instruction  with  details  on  a 
earner  operated  T/K  switch. 


S10 


PO.BOX  1      LAWNDALE.  CALIF. 
902B0  ■  C213D    3yG-5BS"7 


le? 


VHF  Transverters 
and  the  FT-101 


Glenn  Malme  W60JF 
9S37  Gotham  Street 
Downey  CA  90241 


Converting  the  popular 
Yaesu  FT-101  series  of 
transceivers  in  order  to  pro 
vide  FM  for  use  with  a  two 
meter  trans verter  is  a  rela- 
tively simple  iob.  Similarly, 
the  Yaesu  FT-620B  six  meter 
SSB,  CW,  and  AM  transceiver 
may  be  put  on  FM  with  the 
addition  of  nothing  more 
than  a  few  wires  and  asingie- 
pole  double-throw  switch. 

The    modification   of  the 
FT*101   series  wrfl  aHow  the 


ie  FM  conversion 


user  to  have  NBFM  on  ten 
meters  and,  when  coupled 
with  a  transvertcr,  to  supply 
drive  from  the  FT-101  for  use 
with  6,  2,  230  or  432  MHz 
transverters  with  FM  output. 

At!  that  this  amounts  to  is 
that  you  switch  the  output  of 
the  audio  board  between  its 
normal  position  (driving  the 
modulator  board)  and  the 
clarifier  circuity  thus  causing 
the  vfo  to  change  frequency 
in  accordance  with  the  super- 
imposed voice  frequency. 

The  surgery  consists  of 
wiring  in  an  SPOT  switch,  as 
shown  in  Fig.  1,  with  a  wire 
going  to  pin  eight  on  PB'131  5 
and  switching  the  white  wire 
from  pin  eight  to  pin  nine  on 
PB-n83.    One    leg    of    the 


switch  will  have  a  wire  run- 
ning to  the  "Clari"  pin  on 
PN-1344  on  the  top  of  the 
set.  The  wire  jumpers  are 
accessed  from  the  bottom  of 
the  radio. 

The     switch     may     be 
mounted  at  any  convenient 

location,  so  don't  drill  a  hole 
in  the  front  pancL  In  one 
position^  you  have  NBFM, 
and  in  the  other,  things  are 
bactc  to  norma!.  When  oper- 
ating FM,  you  drive  your 
transverter  from  the  ten 
meter  position,  and  you  slope 
detect  in  receiving  FM  on  the 
ten  meter  position.  An  AM 
filter  in  the  FT-101  makes 
this  quite  acceptable. 

The    same    basic    scheme 
will     allow     the    six    meter 


FT-620B  to  generate  good 
quality  FM.  Again,  it  consists 
of  coupling  the  speech  ampli- 
fier output  to  the  clarifier 
circuit,  so  that  the  vfo  is 
modulated.  The  mike  gain 
control  has  to  be  properly  set 
in  both  cases  to  provide  any* 
where  from  3  to  7  kHz 
deviation. 

First  you  mount  a  small 
SPOT  switch  on  the  rear 
apron  of  the  transceiver.  In 
looking  at  the  bottom  of  the 
relay  socket^  the  center  pin 
(green  wire)  is  the  line  that 
goes  to  the  clarifier.  Then  lift 
the  center  conductor  of  the 
red  shielded  wire  from  pin  7 
of  PJ-301.  Run  two  shielded 
wires  to  the  SPOT  switch,  as 
shown  in  the  diagram. 
Ground  the  shields,  replace 
the  covers,  and  test  In 
"normal,"  the  AM,  CW,  and 
SSB  are  unaffected;  however, 
switching  to  FM  on  the  rear 
and  AM  on  the  front  panel 
will  give  you  3  to  7  kHz 
deviation.  This  mode  affects 
transmit  only.  Reception 
must  be  by  slope  detection, 
of  course. 

By  following  the  diagrams, 
these  simple  changes  should 
not  present  any  problem.  Be 
sure  to  use  a  small  soldering 
iron  in  order  to  do  the  iob 
properly,    FM  reception   can 

be  achieved  by  connecting  a 
Signetics  51 11 A  chip  to  the 
output  of  the  last  i-f  stage 
and   feeding  it  to  the  audio 

stage.  The  use  of  this  chip 
eliminates  slope  detection. 
Instructions  come  with  the 
chip  when  it  is  purchased  and 
can  be  adapted  to  any  lype  of 
AM  receiver.  ■ 
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Clegg  FM-28 
Now  only  $329.95! 


Thousands  of  2  Meter 
FM'ers  have  made  this 
Clegg  FM-28  the  most 
popular  transceiver  in 
many  areas  of  the  country. 
Compare  these  specifica- 
tions and  you  can  see  why! 
144-148  MHz  coverage  on 

tx)th  receive  and  transmit 
25  Watts  output 
O'gitalty  synthesized 
Non-standard  repeater  splits 
5  KHz  steps 
Modular  construction 
Compact,  rugged  design 
.25  uv  receiver  sensitivity 
Large  "S"  meter 
Bright  6  digit  frequency 

display 
Super  selectivity  with  15 

fx>les  IF  filtering  plus  5  pole 

front  end  filter 
Multi-purpose   accessory 

receptacie 


ORDER  NOW  AND  SAVE! 

Because  Clegg  wants  to 
give  this  FM-28  extra  expo- 
sure, here's  a  special, 
limited-time  offer.  Place 
your  order  today  and  you 
can  purchase  this  excep- 
tional transceiver  at  $30.00 
off  the  regular  low  price. 
That's  right — you  can  own 
this     FM-28     for     only 
$329.95!* 
DON'T  HESITATE! 

Call  Clegg  today  for  full 
details  on  this  and  all  the 
other  advanced  Clegg 
products.  Toll-free  1- 
800-233-0250.  In  Pennsyl- 
vania call  collect  717-299- 
7221. 

Clegg  Communications 
Corp.,  1911  Old  Homestead 
Lane,  Greenfield  Industrial 
Park  East^  Lane.  PA  17601. 


TEST  IT 
YOURSELF 
AT  OUR 
RISK! 

Tly  this  FM-28  in  your 
own  shack  for  ten 
days.  If  you're  not 
completely  satisfied 
with  this  superior 
transceiver,  simply 
return  It  for  full  refund 
lase  price. 


CHI 

FOR  REUABIUTY 


*SPECIAL  PRICE  OFFER  EXPIRES  JULY  31.  ACT  NOW! 

CALL  1  (800)  233-0250  TODAY 
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Leonard  Hardland  W3IHA 
101 2  Orchard  Way 
Silver  Spring  MD  20904 


Instant  Paddle 

cheap,  too 


If  you  can  drill  a  few  holes 
in  some  junk  box  mate- 
rials, that  is  all  the  skill  you 
need  to  fabricate  an  ad [u st- 
able keyer  paddle.  In  fact, 
even  drilling  can  almost  be 
eliminated  by  some  alter- 
native construction  methods, 
if  you  do  not  have  a  well- 
equipped  shop  or  if  your  junk 
box  does  not  contain  all  the 
needed  items. 

The  nriaterials  you  will 
need  for  this  economy  paddle 
are  two  pieces  of  one- 
sixteenth*  inch  brazing  rod 
about  4  inches  long,  3  one- 


quarter-inch- diameter  by 
three- quarter-inch-long  brass 
spacer  rods  that  are  tapped 
for  machine  screws,  and 
whatever  pieces  of  Ma- 
son! te''^'^,  Lucite^*^,  Bake- 
lite^''^,  etc.,  you  choose  for 
the  base  and  the  paddles. 

Shape  the  material  you 
have  selected  for  the  paddles 
into  a  design  that  is  appealing 
to  your  eye.  A  #51  hole 
should  be  drilled  in  the  rear 
edge  of  the  paddles,  so  they 
can  be  glued  to  the  brazing 
rods.  If  edge  drilling  the 
paddles    Is   too   much   of  a 
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Fig,    L 


challenge  for  your  limited 
shop  equipment,  make  the 
paddles  from  scraps  of 
copper  clad  circuit  board,  and 
solder  the  rods  to  the  foil. 

The  supports  for  the 
paddle  rods  are  made  by 
drilling  #51  holes  about  one- 
quarter  inch  from  one  end  of 
two  of  the  brass  spacers.  A 
simplified  alternative  to  the 
drilled  spacers  is  to  utilize 
binding  posts  that  already 
have  a  hole  drilled  for  holding 
wires  by  turning  down  a 
thumbscrew. 

The  base  dimensions  are 
shown  in  the  sketch,  but 
none  is  critical,  Mark  a  cen- 
ter line  on  the  base  and  a  spot 
for  the  ground  post  mounting 
screv^  about  a  half  inch  from 
the  front  edge.  Locate  the 
paddle  rod  mounting  posts 
about  114  inches  back  from 
the  ground  post  and  to  each 
side  of  the  center! ine  a  dis- 
tance of  one*eighth  inch  plus 
the  ^p  you  expect  to  leave 
between  the  paddle  arms  and 
the  ground  post  TTiis  means 
that,  when  the  holes  are 
drilled  and  the  components 
mounted,  the  paddle  arms 
will  be  parallel  to  each  other* 


If  you  are  using  binding  posts 
instead  of  the  brass  spacers 
and  you  want  the  paddle 
arms  parallel,  you  may  have 
to  stagger  die  positions  of  the 
fatter  posts  so  they  do  not 
touch  each  other,  Thb,  how- 
ever, should  not  cause  an 
appreciable  difference  in 
sensitivity  between  the  two 
paddles. 

Drill  the  three  holes  for 
the  post  mounting  screws  and 
attach  the  posts,  using  a  sol- 
der lug  on  each  screw  for 
convenience  in  attaching 
wires.  Insert  the  paddle  rods 
into  the  two  posts,  and 
tighten  the  top  holding 
screws.  Your  paddle  is  now 
complete,  except  for  ad- 
justing the  contact  gap  by 
rotating  the  paddle  posts  and 
obtaining  the  desired  sen* 
sttivily  by  sliding  the  paddle 
rods  back  and  forth  in  the 
posts.  If  the  desired  sen- 
sitivity cannot  be  achieved 
with  the  dimensions  shown, 
drill  a  new  hole  for  the 
ground  post  mounting  screw 
about  one-quarter  inch  back* 
ward  or  forward  from  the 
original  position,  depending 
on  whether  you  want  a  stiff 
or  pliant  action* 

Obviously  this  quickie 
prototype  paddle  takes  no 
great  prize  for  aesthetics,  and 
you  may  want  to  convert  it 
to  a  more  permanent  fixture 
in  your  shack*  Once  you  have 
used  it  for  awhile  and  deter- 
mined the  length  of  paddle 
rods  for  the  preferred  sen- 
sitivity, solder  the  rods  in  the 
posts  and  clip  off  the  excess. 
You  can  also  make  adjust- 
ment of  the  paddle  rods 
somewhat  easier  by  soldering 
a  screw  head  or  sawing  a 
screwdriver  slot  on  the  top  of 
each  of  the  two  paddle  posts. 
If  you  are  concerned  about 
contact  resistance,  go  one 
step  further  and  silver  plate 
the  contact  area  of  the  paddle 
rods  and  the  paddle  post 
Polish  these  components  and 
remount  them  on  a  heavy 
steel  base  finished  with 
wrinkle  or  hammertone  paint 
and  you  will  have  a  paddle 
that  has  good  performance 
characteristics  and  is  pleasing 
to  the  eye  as  welt.  ■ 
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CALL  TOLL  FREE 


I :  I 


-Z28-4097 


Communications  Center 


443  N  48th  Street 
Lincoln,  Nebraska  68504 
In  Nebraska  Call  (402)466^8402 


CS8 


I-S 


I    I 


^34-6227 

Communications  Center 

West 

}072N.Rancho  Drive 

Las  Vegas,  Nevada  89106 

In  Nevada  Call  (702)647-3114 


C58 


18HT 


TH6-DXX 

TH3-MK3 

Hy-Qiiad 

TH3-Jr, 

18  HT 

14AVQ/WB 

18AVT/WB 

203 

205 

208 

214 


Classic  33 
Classic  36 
TA33 

TA-36 

TA  33Jr. 
TA-40KR 


ATB-34 
ARX  2 
A147-20r 
A144-10T 

A144-20T 


4BTV 
RM-75 
RM-75S 
G6  144-A 


HY-GArN 
Super  Thunderbird 
3ele.  10,  15,  20  Mtr.  beam 
2ele.  Quad  10,  15,  20  Mtr. 
3ele.  10,  15,  20  Mtr.  beam 
Hy-Tower  10-80  Mtr.  Vertical 
10-40  Mtr.  Trap  Vertical 
10-80  Mtr.  Trap  Vertical 
3ele.  2  Mtr.  beam 
Bete.  2  Mtr.  beam 
Bete.  2  Mtr.  beam 
14  ele.  2  Mtr.  beam 

MOSLEY 

3  ele.  10,  15.  20  Mtr.  beam 
6  ele.  10.  15,  20  Mtr.  beam 
3  ele.  10.  15.  20  Mtr.  beam 
6  ele.  10,  15.  20  Mtr.  beam 

3  ele.  10,  15,  20  Mtr.  beam 
40  Mtr.  add  on 

CUSHCRAFT 

4  ele.  10,  15,  20  Mtr.  beam 
2  Mtr.  Ringo  Ranger 

2  Mtr.  Twist 

10  ele.  Twist  2  Mtr. 

20  efe.  Twist  2  Mtr. 

HUSTLER 

10-40  Mtf.  Trap  Vertical 
75  Meter  Resonator 
75  Meter  Super  Resonator 
6db.  2  Mtr.  Base  Co(ir>ear 

WILSON 


CUSHCRAFT 
ATB-34 

Regular    Special 


$249.95 

199.95 

219.95 

144.50 

279.95 

67.00 

97.00 

1 2.95 

16.95 

19.95 

26.9S 


232.50 
310.65 
206.50 

335.25 

151.85 

92.25 


259.95 
36.95 
59.95 
39.95 
59.95 


99.95 
15.50 
30.00 
67.55 


274.95 
219.95 


S  209.95 
169.95 
189.95 
129.95 

239,95 
57.00 
84.95 


189.95 
249.95 
169.95 

279.95 

129.95 

74.95 


209.95 
32.95 
52.95 
32.95 
52.95 


82.95 
13.50 
26.50 
57.95 


239.95 

189.95 


•   ,<-* 


X-^' 


^ 


^* 


TRM 


mH>,'iui 


MOSLEY  CL-36 


System  One  5  efe.  10,  15,  20  Mtr.  beam 
System  Two  4  ele.  10,  15,  20  Mtr.  beam 

ODE  ROTORS 

Ham  III  S125.00 

T2X  Tail  Twister  S249.00 
CD44  SI  05.00 

We  carry  all  tnajor  brands  of  ham  radios 

AT  DISCOUNT  PRICES 

Yaesu  — 
Ten -Tec  — 


RINGO 

RANGER 


4BTV 


—  Kenwood  —  Drake  —  ICOAA —  Dentron  — 
Swan  —  Tempo  —  Midland  —  E.T.O,  —  Wilson 


masfer  chafge 


t4i4  4r( 


^} 
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Ross  Thompson  WA4FWR/5 
1 000  Mary  Jane  Circh 
Km&en  TX  76541 


Watch  the  Wind! 

with  this  junk  box  anemometer 


While  most  hams  are 
worrymg  about  their 
antennas^  my  concern  is  my 
newly  hewn  wind  generator 
propeller  Since  my  garage 
doesn't  come  close  to  a  ma- 


chine ^op,   and    my   frugal 

nature  abhors  expenditure  for 
an  air  brake  or  complex 
feathering  device,  the  natural 
thing  to  do  is  crank  down  the 
tower  or  immobilize  the  prop 


for  the  high  winds.  But,  when 
you  can*t  spend  all  of  your 
time  in  the  yard  watching  the 
weather  or  stay  awake  all 
night  listening,  the  first  step 
is  a  wind  indicator.  Thenj  if 
you  have  a  counter  and  an 
alarm  circuit,  youVe  got  the 
system  down  pat.  Well,  the 
counter  alarm  comes  next, 
but  here's  my  answer  to  the 
indicator.  This  is  an  adap- 
tation of  one  by  Hank  Olson 
W6GXR  Almost  ^ny  small 
signal  NPN  transistors  will  do, 
and  Olson's  Electronics 
(Akron,  Ohio)  has  the  Fair- 
child  jLiL914  for  $1.39  (part 
TR  297).  The  RTL  circuit  is  a 
little  antiquated  but  very 
effective.  It  is  easily  mounted 
on  the  small  printed  circuit 
board  from  Radio  Shack  that 
accommodates  the  914  and 
most  of  the  smaller  parts 
nicely-  In  case  you  are 
thinking  of  adapting  to  TTL, 
the  circuit  for  the  ^L914  is  in 
Fi&  Z 

The  wind  spinner  is  made 
from  three  small  kitchen 
funnels  (49^  each)  attached 
using  a  pop-rivet  tool.  The 
spinner    plate    may    be    cut 


from  1/16"  aluminum  plate* 
A  layout  drawing  (NTS)  is  in 
Fig,  3. 

The  mast  can  be  any  type 
you  choose,  but  aluminum  is 
best  since  it  will  not  affect 
the  field  of  the  small  magnets 
that  pulse  the  reed  switch* 
This  was  a  small  worry  for 
me,  however. 

The  reed  switch  was 
mounted  in  a  hole  through  an 
expired  feft-tip  pen.  It  is  off- 
set mounted  from  ihe  spinner 
pipe  shaft  by  a  bracket  to  be 
under  and  Ya*'  below  the 
magnets. 

Silicone  compound  from 
the  hardware  store  filled  the 
holes  in  the  funnels  (tips  cut 
off)  and  weather  proofed  the 
reed  switch  in  its  pen 
mounting.  Silicone  was  found 
to  be  better  than  epoxy  for 
holding  the  magnets  to  the 
aluminum  spinner.  Epoxy 
kept  weathering  loose  no 
matter  how  clean  the  alu- 
minum spinner  was.  An  over- 
all mounting  detail  is  pro^ 
vided  in  Fig,  4, 

Try  several  NPN  trarh 
sistors  from  your  jiunk  box, 
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MJtGNETS 
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REED    SWITCH 
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->    ^ 
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1.3  K 
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J  220 


Dl 
EMS  14 


"  2 — 

Fig.  L  Adapted  from  Ham  Radio,  June,  J  968,  p.  52, 


since  some  are  more  re- 
sponsive than  others.  The 
wire  connecting  the  reed 
switch  is  your  own  choice, 
though  coax  is  probably  best 
I  used  speaker  wire,  expecting 
to  replace  it  every  year  or  so, 
Rf  induction  did  not  appear 
to  be  a  problem  with  the 
choke  inside  a  4'*  x  4**  x  5'' 
minibox  along  with  the  cir- 
cuit 

Parts  and  Assembly 

The  single  greatest  prob- 
lem in  this  design  is  the 
bearing.  The  original  concept 
was  to  use  a  simple  teflon 
bearing  sinnilar  to  the  drill 
stop  used  for  14-inch  drills. 
This  idea  was  not  satisfac- 
tory- A  perfect  solution  was 


the  discovery  that  a  standard 
(114'')  thin-wall  chrome- 
plated  drop  pipe  for  a  bath- 
room sink  drain  (about  6'' 
long)  would  accept  the  stan- 
dard roller  bearing  used  in  the 
bottom  of  sliding  glass  patio 
doors.  Two  of  these  bearings 
with  14"  center  holes  fit 
exactly  into  the  drop  pipe. 
The  bottom  one  stops  inside 
about  Sy^'  down.  The  top 
one  is  held  in  place  with  a 
stainless  pipe  clamp  tightened 
to  hold.  These  bearings  come 
in  a  brass  version  and  an 
aluminum-teflon  version,  I 
used  the  teflon  at  the  bottom 
and  the  brass  one  at  the  top. 
A  14'*  shaft  for  the  spinner 
was  attached  with  a  sheet- 
meta!  screw  and  **LockTite'* 


5    EACH    MA&WETS 
TYPICAL 


MATERIAL-    l/t€   in.    ALUMINUM 


^/VOr  TO  5C-AL£- 


compound.  You  may  want  to 
use  a  hole  and  cotter  pin  in 
the  bottom  of  the  spinner 
shaft  to  keep  the  spinner 
from  crawling  out  of  the 
bearing  holes  at  higher 
speeds.  The  drop  pipe  was 
$1.67^  and  the  bearings  were 
$  TOO  each,  plus  tax.  My  total 
investment  was  less  than 
$6.00,  not  counting  parts 
from  my  junk  box. 

Calibration 

I  used  Hank's  technique  of 
a  calm  Sunday  morning, 
family  in  auto^  father  with 
anemometer  protruding  over 
the  top  of  the  car  from  the 
rear   of   the    station    wagon. 


MAGNETS 
i     EACH 
{TYPtCALf 


^B 


«  7 


«  A 


MAK     SH3     VOLTS    4,0V 
MAK    SUP     VOLTS^    H2 
TEMP     +15  -  +&5    C 
PACKftOE      TO-^^ 
frfOTORQLA    MC7I4S- 


Fig.  2  ^L914  detail  (or 
Motorola  HEP584}. 

pencil  and  paper  in  hand,  and 
mother  driving  and  calling 
mph  at  speeds  of  10,  20,  30, 
40,  50,  and  60.  I  stopped  at 
55  and  found  the  relationship 
linear,  and,  with  the  plots  for 
the  five  points,  [  extrapolated 
a  curve  on  some  of  my 
daughter's  school  graph 
paper.  I  use  the  graph,  but  a 
scaie  could  be  drawn  and 
glued  to  the  meter  face* 

l*m  really  pleased  with  my 
creation  and  use  it  quite 
often,  since  the  meter  sits  on 
top  of  my  antenna  coupler. 
To  read  it,  I  just  flip  the 
switch^  read  the  meter,  and 
turn  off  the  switch  to  con- 
serve batteries*  It's  been  in 
service  for  more  than  a  year 
now-  ■ 

References 

1.  Ham  Radio  Magazine,  "An 
Amateur  Anemometer,"  June, 
1 968,  p.  52. 

2.  Ham  Radio  Magazine ^  "An 
Experimenter's  Guide  to  IC  Sub- 
stitution/' September,  1971,  p. 
28, 
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1/16    in.    ALUMil^UM    SP^DER 


BALL-BEARING     HOLLER 
FOft     PATLO     DOORS 
[$1.00    AT     NAfiDWAfiE] 
t/4   \%.    HOLE 


THIN    WALL,  WOT    HEAVY 
GALVANIZED^    CHROME    DftAiN 
FOR      BOTTOM     OF    BATHROOM 
Ofi     KITCHEN     SINK.      I    1/4  in. 
OtAWETER    (PERFECT     FiT 
FOR    PftTIO    DOOR    ROLLER, 
|L79.^T    HARDWARE) 
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Fig.  3.  Spinner  details  iayouL 


Fig,  4.  Anemometer  assembly  detaih 
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JBW 


SPECIALIZES  IN  220  MHz  EQUIPMENT! 


NEW  JBW  220  MHz  REPEATER  NOW  AVAILABLE! 


The  JBW  220  MHz  Repeater  is  an  expandable 
unit.  Tested  in  the  Los  Angeles  area,  the  JBW 
Repeater  has  proven  itself  reliable  in  the  midst 
of  heavy  interference  by  many  TV  stations  and 
other  repeaters.  Options  and  accessohes 
available  to  meet  most  specifications. 

Contact  JBW  for  pricing! 


CRYSTALS  IN  STOCK: 


MIDLAND  13-509 
COBRA  200 
CLEGG  76 
WILSON  HAND-HELD 


$10.00  per  pair 


GUARANTEE 

if  any  of  our  crystals  go  bad  ai  any  time,  JBW  E^ect^o^lcs  will 
exchange  at  no  charge  with  crystals  out  of  stock.  Proof  of 
purchase  is  required. 


JBW  ELECTRONICS  ALSO  FEATURES 


ESC  220  MHz  Synthesizers  (Synthecoders) 

LUNAR  Amplifiers,  Preamps  &  Antennas 

MIDLAND  Product  Line 

Contact  JBW  for  prices! 


IN  STOCK! 

PIPO  TOUCHTONE  PADS  —  COAX  —  ROTORS 
CONNECTORS  —  GUY  WIRE  —  POLES  —  AND  MUCH  MORE! 

CALL  US!     WRITE  US!     SEE  US!     DO  SOMETHING! 


JBW 


18618-2  PARTHENIA  ST.  •  NORTHRIDGE,  CA  91324 


ELECTRONICS,  INC. 


(213)993-5159 


Js 
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DREAMING  OF  A  NEW  RIG? 
YOU'VE  COME  TO  THE  RIGHT  PLACE! 

THOMAS  COMMUNICATIONS 

NEWINGTON,  CONNECTICUT 


/*i; 


.  ■■  :    ■  ■  T'^J 


^-nvML. 


.i^.  1  •  ?!*Tr^;.-.! 


^^m 


5  ---: 


tCt 


y 


MX-:   j^'  ;  -A  . 


*:» 


j'.ffT^ 


f-f-i 


''■t^t' ffWW^ffl  J 


n-!*^!      mH 


-.,      ZSihS  ?0 


ttOA 


^^^ 


•"iter- 


SfilA 


J 


iy:-* 


''OVER  40  BRANDS  IN  STOCK" 


KENWOOD  •  YAESU  •  KDK  •  DENTRON  •  WILSON  •  MFJ  •  SWAN  •  DRAKE 

LARSEN  if  TEMPO  ir  BEARCAT  •  B&W  ic  ARRL  PUBLICATIONS 
MOSLEY  •  REGENCY  if  ASTATIC  ir  AND  MUCH  MORE! 


it  COMPLETE  RADIO  SERVICE  SHOP  ir 

FAST  EFFICIENT  SERVICE — WE  REPAIR  ALL  BRANDS 

ALL  WORK  GUARANTEED — AMATEUR  EXTRA/ FIRST  CLASS  LICENSES 

'YOU  SHIP  IT— WE  FIX  IT" 


^  NEW  AND  USED  Equipment 

•  TRADES  WELCOME 

^  FREE  Catalog 

^  Same  Day  U.P.S.  Shipping 


TELEPHONE 
ORDERS 


masier  ctiarge 


VISA 


THOMAS  COMMUNICATIONS 

95  KITTS  LANE,  Newmgton,  ConnecHcuf  061 1 1     (203)  666-6225  or  667-3135 

OPEN  MON.-FRI.  10-6  •  THUR.  10-8  •  SAT,  10-4 

Easy  Directions:  RT.  91  fo  RT.  15  South — 2  Blocks  Past  McDonald's  (Berlin  Turnpike) 


T34 
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J.  Tom  BadqettKBAO 
191  7  Washington  Street 
Blue  field  WV   24701 


The  War  Against  Rust 

some  good  news  for  radio  towers 


Hams  always  are  on  the 
lookout  for  new  prad- 
ucts  or  new  uses  for  old  ones. 
That's  why  1  was  so  inter- 
ested in  a  recent  West 
Virginia  exhibition  for  coal 
miners.  There  were  many 
interesting  product  exhibits, 
but  one  in  particular  was 
truly  showstopping. 

Bruce  Weeber,  president  of 
Totally  Dependable  Products, 
Incorporated,  was  demon- 
strati ng  the  company ^s  line  of 
lubricants,  penetrants,  and 
protectors*    Two   beautifully 


finished  pistols  were  installed 
on  a  revolving  mounts  so  they 
could  be  dipped  auto- 
matically  in  a  salt  water  solu- 
tion about  twice  a  minute. 
Both  weapons  had  been 
treated  with  TDP^s  "SS  2" 
Lubricant  ''Plus/'  Going 
around  with  the  pistols  were 
two  untreated  metal  plates.  I 
attended  the  exhibit  on  the 
second  of  three  days,  and  the 
untreated  plates  were  well 
rusted.  Neither  of  the  pistols 
showed  any  sign  of  rust  or 
corrosion. 


Weeber  told  me  that  even 
after  days  of  such  abuse,  **SS 
2 ''-treated  metal  isn't  rusted 
or  damaged.  He  showed  me  a 
variety  of  products  with 
slightly  different  chemistry 
for  different  applications,  1 
carried  home  sample  cans  of 
the  "SS  2''  Lubricant  "Plus" 
and  "SS  P''  Super  Penetrant 
("If  you  put  that  on  a  frozen 
nut,  stand  back  so  you  won't 
be  hit  by  flying  metal," 
Weeber  jokes)  for  some  tough 
tests  other  sprays  had  failed. 

First  I  tried  a  little  experi- 


Photo  A,   The  screw  heads  after  cleaning  but  before  treatment  with  any  /ubrlcant/protectfve 
film. 


ment.  I  used  a  sander  on  my 
electric  drill  to  buff  clean 
four  high-carbon  hex-head 
cap  screws,  and  I  arranged 
them  on  a  pieca  of  Ya-inch 
Styrofoam®^  as  in  Photo  A.  1 
treated  the  first  with  "SS  2;" 
the  next  one  with  *'WD40,'' 
the  third  with  General  Elec- 
tric Silicone  Lubricant,  and 
left  the  fourth  one  untreated. 
The  whole  arrangement  went 
outside  in  a  drizzling  rain. 
After  only  three  hours,  the 
untreated  screw  head  was 
almost  completely  rusted 
over.  The  GE  Silicone-treated 
screw  was  showing  signs  of 
rust.  The  other  two  still  were 
bright  and  shiny.  At  five 
hours,  the  silicone-treated 
screw  head  was  definitely 
rusting,  but  the  '*WD-40"  and 
**SS;  2"  had  maintained  their 
protective  coating^. 

After  48  hours,  it  was  still 
raining.  Both  the  untreated 
and  silicone-treated  screw 
heads  were  solidly  rusted. 
Rust  spots  had  appeared  on 
the  **WD40"  screw,  but  the 
"SS  2"-treated  screw  head 
still  was  clear.  Rust  spots 
finally  were  visible  on  the 
**SS  2"  screw  after  72  hours. 

Next  1  wiped  the  "SS  T 
and  ''WD-40"  screw  heads 
clear  of  moisture  and 
reapplied  coatings  of 
protective  film.  Eight  days 
later  there  had  been  no 
noticeable  change  in 
either  screw  (see  Photo  B), 
so,  apparently,  both 
"WD-40"  and  "SS  2"  give 
pretty  good  static  moisture 
protection  with  maybe  a 
slight  edge  going  to  the  "SS 
2"  in  light  of  the  few  hours 
of  extra  protection  it  gave  in 
the  beginning. 

Next  I  tried  some  more 
practical  tests.  I've  been 
looking  for  years  for  an  all- 
weather,  long-lasting,  non- 
gumming  lubricant  for  my 
bicycle  chain,  1  had  tried 
'WD40"  and  "LPS-3;'  but, 
in  damp  weather,  daily  appli- 
cations  were  a  must.  The  "SS 
2,"  however,  soon  proved  it- 
self.  I  ride  through  rain,  mud^ 
and  grime^  making  frequent 
cleaning  necessary.  But  with 
the   TDP   lubricant,    I   don't 
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have  to  worry  about  rust,  and 
the  time  between  cleanings  is 
longer. 

IVe  carried  a  pocketknife 
for  years,  and  IVe  always 
believed  in  nonstainless  steel 
blades.  But  that  presents  an- 
other problem:  rust  due  to 
pocket  moisture.  Regular 
cleanings  at  short  intervals 
have  been  my  practice.  Tve 
found  that  treating  the  knife 
first  with  "SS  P"  to  clean  off 
everything  and  then  spraying 


on 


**SS    2"    about    once   a 


month  will  keep  my  knife 
blades  clean  and  bright. 

rm  finding  many  ham 
shack  applications  for  "SS 
2/*  which  seems  to  be  the 
best  general -purpose  product. 
Feeler  gauges,  pliers, 
wrenches,  and  other  tools 
prone  to  rust  stay  clean  a  lot 
longer,  even  under  heavy  use, 
with  an  ''SS  2"  coating.  It 
keeps  nails,  screws,  and  other 
hardware  bright  and  clean  be- 
fore and  after  use  and  pre- 
vents fingerprint  tarnish  on 
equipment  chassis  and  circuit 
boards*  The  darn  stuff  seems 
to  fill  about  any  lubricating/ 
protecting  need  you  can 
think  of. 

The  TDP  line  is  varied, 
each  formula  slightly  dif- 
ferent for  specific  needs.  For 
example,  "SS  V*  is  primarily 
a  penetrant,  designed  to 
loosen  frozen  parts  and  dis- 
lodge grease,  dirt^  light  rust, 
and  tar.  It  has  the  *'plus"  of 
leaving  a  light  (0,04  mil)  dry 
lubricating  and  protective 
film.  "SS  2,"  on  the  other 
hand,  is  primarily  a  lubricanL 
It  still  has  penetrating  power, 
but    it    has   four   times   the 


Photo  B,  The  expenment  after  II  days.  Rust  spotting  fs  evident  on  both  "SS  2 "-and 
'*WD-4Q"~treated  screw  heads,  but  the  spots  showed  up  under  the  "SS  2"  coating  at  least  24 
hours  later  than  on  the  "WD-40"  treated  screw.  Both  products  appear  to  offer  adequate 
protection  against  spreading  rust.  I  stepped  on  the  experiment  on  the  last  day^  causing  the 
Impressions  under  the  **SS  2**  and  "WD-40" screws.  The  dimpling  around  the  slllcone-treated 
screw^  however^  was  caused  by  the  spray  Itself;  It  "melted'*  the  S tyro  foam®. 


lubrication  and  protection  of 
"SS  1."  Both  products  are 
nonconductive  and  are  harm- 
less to  metals,  wood,  rubber, 
painted  surfaces,  and  "most 
plastics/'  So  far  I  haven't 
noticed  that  the  "SS  2"  hss 
harmed  any  plastics.  And 
there's  '*SS  P  *  which  has  even 
more  penetrating  power  than 
■■SSI." 

IVe  noted  a  few  of  the 
TDP  products  in  Table  1.  My 
persona!  experience  is  linniled 
to  "SS  P"  and  "SS  2/'  but 
reports  from  other  users  tell 
me  the  various  preparations 
are  equally  reliable.  Everyone 
who  uses  the  products  be- 
comes an  immediate  convert* 
as  did  Bruce  Weeber.  He  is  an 
accountant   by    training  and 


trade,  but  jumped  on  the 
bandwagon  when  chemist 
Earle  Bidgood^  developer  of 
the  original  formula,  first 
showed  him  the  product, 
TDP  apparently  is  a  new 
company,   and   the   products 


may  not  be  widely  dis- 
tributed through  retail  out- 
lets. You  can  get  more  infor- 
mation from  Totally  Depend- 
able Products,  513  High 
Street,  Pottstown,  Pennsyl- 
vania 1 9464,  ■ 


^'SS  t" 

Penetrant  "Plus" 

"SS  2" 

Lubricant  "Plus" 

"SS  P" 

Super  pernetrant 

"OR  1" 

Rust  remover 

"RS  2" 

Rust  stopper 

*PE1" 

Precision  electrtcaJ  cttaner  (volume  ooittrols,  tape 

heads,  relays,  etc.) 

"PE  2'* 

Speciat  electrical  cleaner  for  use  with  Polycarbonate 

plastics 

"MP  1" 

Dry«formula  machinery  parts  cleaner 

"MP  2" 

Wet-formula  machinery  parts  cleaner 

Stock  Slick 

Wood  cleaner  and  preservative,  primarily 

intended  for  gun  stocks 

Table  /.  Most  TDP  products  come  as  aerosol  sprays  at  about 
$225  for  6  ounces,  T\**^!ve-ounce^  gdton^  five-gallon,  and 
55-gallon  sizes  also  are  available,  Alt  products  are 
nonconductive  and  generally  safe  to  use  on  electrical  circuits. 


Photo  C  Handy  2'Ounce  spray  cans  of  TDP  chemicals  also  are 
available.  This  size  fits  nicely  in  a  tool  box,  bicycle  bag,  or 
glove  compartment.  A  plus  for  many  applications,  these  sprays 
don't  produce  the  usual  fine  mist,  but  rather  a  powerful 
Stream  of  lubricant  which  gets  where  it's  needed  In  a  hurry. 
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^  CUSTOM  TRANSFORMERS 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS 


ColHiu30S-1  Plata  TFBnsf  or  m«r m 

CoKiFH  51©F  2  PoK*flf  Tr»rnf{jrm«  .  ,  ,  . 

Huntsi"  3000B  Pi»t#  Transformer 

ETO  A-T70  Pl#l*  TTan*1orm*r 

H«nry  3K  Pl^iv  TrMAfomMT    ,..,,,-• 
Hcnrv  2K'2  Piai#  Tmiffof  rr^r  .»,«... 
Htnry  2K-2A  K»t«  Trwujformgf  .,,,,, 
Hairy  2  K  -4  P1i«u  Tnirs(arcn«r  >...... 

H»nry  ^K-A  Pl«tt  TransfcKmcf  . 
t4«st4^  Marftodcr  MX^IO  TfBnitpniwr   ., 

Gdhhi  GSB^IOO  Trgfiff  p^rmsr * « .  , 

Ni^nort^l  NCt--3tlO0  Pow*^  TfancJorrna* 
G«twl  GSB'^I  Powfrf  TriiPfiormn 


■i    -I    '■■«'•    I 


•  ■*■  -r  m  9  a-w—B  «  #•«■ 


*  i  4-^  4 


,  .  55  00 
.  125-00 
*  12S-00 

,  lis ,00 
.  t3E.O0 

12B.OD 


SPECIALS 


Plato  KFMR. 
Plate  KFMR 
Plate  XFM^. 
Plato  XFMH 


460Q  VAC  @  1,SA  ICAS  230  VAC  50  M*  ptimfli'V.  Wt  ^O  LB 
3B0Q  VAC  @  1.QA  ICAS  230  VAC  eo  Hi  ^nmtry,  Wt.  41  LB 
300O  VAC  @  0.7A  ICAS  1  IS/230  VAC  ©0  H*  pr^  Wt-  27  LB 
600O  VCT  ^  OSA  CCS  1 1 5/230  VAC  60  Hi  pf  I.  Wt.  41  LB    . 


I        i        I        ■{        4i       !l 


(1t5.00 
.126.00 
, , . .  95,00 
.  ..135,00 
*  *  ^  » 2S56 
■  * « «  t  6>'9d 
.  .  .  150.00 
...lOO.OO 

f7Si» 


FIL  XFMR    7  5  VCT  #21 A  CCS  1 17  VAC  60  Hi  pJ^im«rv  Wt.  fl  LB    ...... 

FIL  C^i>ki<fakfiL«r  waund  30  AMP  RF  Filnmcnt  Choke  an  1/2k7  rod    .*..>.. 

DC  FitMl  CliHON*  fi-0  Hv  t*  1  ^  AOC ,..,...,,,«.•.  

DC  Swir^in^  Chdkt:  30  Kv  0  0  ISA  fo  S.O  FTv  P  T.OADC    .  . 

DC  Filnr  CatiftciiOfi  TOO  MFD  ^4000  VDC  . 

*Aii  heauy  duly  replace  men  I  irmisformerg  are  electricaUy  super- 
ior to  ordinal  eQuipmenti$).  All  trortsformers  am  manufactured 
to  rigid  commercial  QuaiUy  specificatiortf  and  each  carries  a  24 

month  guarantee,' 

Write  today  for  a  free  quotaliori  on  any  transformer^  Choker  or 
sattirabte  reactor. _ 

Peter  W.  Dahl  Co. 

06 


I 


4007  Fort  Blvd.  -  El  Paso,  Texas  79930 
Telephone  (915)  566-5365  of  (915)  751^*S56 
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New! 

Better  than  a  pet  rock! 


Kantronics  Freedom  VFO 


only 

$69.95 


With  almost  350^000  licensed  ainateurs  on  the  air, 
variable  frequency  operation  isn't  a  luKury,  it's  a 
necessity. 

If  you've  tried  to  operate  a  rock  bound  transmitter  on  the  HF 
bands  today,  you  know  then?  must  be  a  better  way.  There  Js. 

The  Kantronics  Freedom  VFO  will  drive  the  high 
impedance  oscillator  lubes  of  transmitters  like  the  HW-16. 
DX-60.  DX'35  and  other  "oldiebut goodies,* 

The  Freedom  VFO  sets  you  free  to  roam  from  3.650  to 
3,750  MHz  and  7,000  to  7.200  MHz, 

Give  your  pet  rocks  to  a  trusted  friend  and  order  a 
Freedom  VFO  today.  Or  write  us  for  information  and  a  list 
of  authorized  Kantronics  dealers. 


o* 


^eS 


./KANTRONICS 

The  Light lofighi  Chuntps. 

\2Q2  East  23Pd  Si 

UiwrenErp   «^l|n5a?^  66044  Tptr^jnortr  91  3  S4?  7745 


2  METER 
CRYSTALS 

MANY 
IN  STOCK 


FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


HIGH  PERfORMANCE  PRE- AMP 

FOR  OSCAR 

Model 
201-29 


Clegs  HT  146 

Drake  TR-ll 

Drake  TR  33  free  onlvl 

Drake  TR  72 

Heaihkii  HW  Z021 
(r*c  onlv) 
Heathkit  HW  2D2 
Isjm/VHF  Eng 
Ken /Wilson 
Lalavvtiv  HA  14& 
Midlancr  13  505 
Regency  HR-Z 


R«g*iHjy  HR2i2 
Regency  HR-2B 
Regftncv  HR  312 
Beget! cy  HR-2MS 

Sonar  ia02-3  4,  3601 
SldJidard  146/826 
Stjinckird  Horizon 
SMranFM2X 
Tempo  PMH 
Tricp/K«nwood 
Trio;K«nwood  TR2200 
Tf  10 /Kenwood  TR72CX) 


$3.95  EACH  -  !N  QUANTITIES 
OF  10  OR  MORE,  $3.50  EACH 


Certified   check  or  moticy  ciirder  only 
NO  CODs 


ROLIX   DISTRIBUTORS 
P.O.  Box  436  R15 

DunellenNJQ8812 

(201)4691219 


Low  Noise  •  High  Gain  Pre-Amp  For  29  MHz. 

•  35  to  40  dB  power  gain  at  29  MHz  with  a  noise  figure  of  only  2.0  dB  and  a  band- 
width of   I  MHz. 

•  Mnsikes  reception  of  OSCAR  possible  even  with  low  cost  receivers  or  old  recervers 
with  poor  sensitivity  at  29  MHi. 

•  Two  RF  stages  using  dual-gate  MOSFETS 

•  Manual  gain  control  and  provision  for  AGC 

•  Requires  I  Z  volts  DC  at  10  mA. 

Sec  cHif  offfef  products  In  the  full  |»«f€  Ad  of  the  |4n.  '7S  H«<i«  Of  wrHe  lot  caUl^g  fhe«t.  For  Im* 
medtare  iltlpment  t*U{2%l}  4^8-2720 Of  fiM.il  your  ord^  with  pAytnenl  plus  |l .00  lor  ^Ir  mall  to: 

VANGUARD  LABS  •    196-23  lamalca  Ave.  •  Hoills  NY  I  1423   vi 


ALL  BAND  TRAP  ANTENNAS ! 


PRETUNCD  -  COWPLETLY  ASSEMBLtD 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOB 
UP  TO  6  BANDS]  EXCELLENT  FOR  CON 
GESTEO  HOUSING  AftEAS  -  APARTMENTS 
LIGHT  ,  STRONG     -     ALMOST    INVISIBLE  ( 


-<i 


ron  ALL  MAKES  A  MODCLS  OF  AMATEUR 
TRANSRECDVERS  -  TRANSMITTERS  - 
GUARANTEEO  FOR  £OO0  WATTS  SSB 
1000  WATTS  CW.  rOR  NOVICE  AND  ALL 
CLASS  AMATEURS! 


COMPLETE  AS  SHOWN  wtth  dO  ft  RG68U-S2  ohm  teaiiln«,  ind  PL259  Gonnoctor,  Iniulfttort.  30  tt. 
300  lb.  test  dacron  end  lupporti,,  center  ccMnm^ctar  wWh  built  In  llghnlna  mrr^t^iur  tn4  it^tlc  tflsc^wrqa  * 
mtikitui,  iieAtfld,  w««therpi^ODl,  r« sonant  trspt  ^XS'^you  Juki  switcli  to  band  deabred  for  excellent  worldwide 
operation  -  transmlttliiQ  and  rsclexlngl    WT.    LESS  THAN  B  LStt. 

160-80-40 -2 0-f 5-1 0  banctt  4  trap— 138  ft  wllh  90  fL  RG6@U  *  iionnectar  -  Model  1060BU.  .  .S89.96 
80-40-20-15-10  bands  Z  trip  —  102  tt.  with  90  ft  RGBBU  '^  connactor  -  Modal  998BU  ■  .  .$49.96 
40-20-15-10  b«n<li  2  trap  «—  54ft,  with  90  ft.  RGSdU  coax  -  Connector  •  Model  TOOIBU  .  .  .  $48.9  5 
20'15-10  bands  2  trap  —  26  ft,  wrth  90  ft.     RG58U     cosi  '  connector  -  Model  1007811 $47.96 

SEND  FULL  PRICE  FOB  POST  PAID  INSURED  DEL  IN  USA  CCanads  ^  $S.OO  extra  for  poataae  - 
cl4r*cal  -  cuilomi  -  etcJ  or  orde-  using  VISA  Banh  Amerloerd  -  MASTER  CHARGE  -  AMER.  EX- 
PRESS. Glw«  number  end  am.  d«t«,  Ph  1-308-236-5333  9AM  -  6PM  week  days.  Wa  sMp  In  2-3  d«yt. 
PRiCtS  MAY  INCREASE  SO  *  ORDER  NOW  AND  SAVEt  Ai  antennas  gii«rante«d  for  1  yen-.  Money 
beck  utail  Made  In  USA  .  FREE  INFO.   AVAILABLE  ONLY  FROM. 

W18     WESTERN  ELECTRONICS     D«pt.    AT-  7       Kawnef^  Netai-aik*.  68847 
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HomipUTEft 


* 


ott  mu»  mmv  encK! 


[use  coupon  below  and  your  enjoyment  is  guaranteed] 


224  ARTICLES 

Kilobaud  has  more  articles  than  any  other  microcomputer 
magazine.  During  1977,  for  instance,  there  were  224  articles  in 
KHobaud"880  pages  of  articles— a  veritable  encyclopedia  of 
microcompyting.  There  will  be  even  more  articles  in  1978. 

KIR  THE  BEGINNER 

Though  Kilobaud  covers  both  the  technicaf  and  programming 
sides  of  microcomputefs,  each  article  is  written  to  be  under- 
standable for  the  beginner.  No  other  magazine  makes  it  as 
easy  to  learn  more  about  microcomputers. 

THE  BEST  PROGRAMS 

Only  Kilobaud  offers  programmers  both  the  pobMcatron  of  their 
programs  in  the  magazine  plus  a  large  royalty  for  the  program  if 
it's  issued  on  cassettes.  Is  it  any  wonder  all  of  the  really  good 
programs  are  being  published  in  Kilobaud?  You1l  find  the  best 
in  software  . . .  games,  diagoostrcs,  teaching,  music,  business^ 
etc.  We're  very  heavy  on  programs. 

HOBBY  OR  BUSINESS? 

Both  businessmen  and  hobbyists  want  the  same  thing:  to 
understand  microcomputers  .  .  .  and  this  is  the  purpose  of 
Kilobaud.  KB  also  has  articles  aimed  at  the  businessman  to 
help  him  know  what  is  available  and  what  it  will  do. 


MONTHLY  COLUMNS 

Keep  up  with  the  latest  developments  and  readers'  prograrns 
through  the  letters  column.  The  editorials  will  keep  you  up  to  date 
on  money-making  ideas,  the  progress  of  the  industry  and  more. 
The  New  Products  column  is  particularly  useful,  including  the 
results  of  tests  of  the  latest  equipment  in  the  Kilobaud  microcom' 
puter  laboratory— the  most  complete  in  the  industry. 

SUBSCRIBE  TO  KILOBAUD 

Since  Kilobaud  is  the  fastest  selling  microcomputer  magazine 
on  the  newsstand,  it's  sometimes  hard  to  find  a  copy.  Why  not 
subscribe  today  and  get  the  convenience  of  mail  delivery,  plus 
a  big  cash  savings  . . ,  $9  over  newsstand  for  a  1-year  sub- 
scription  and  a  $36  savings  when  you  subscribe  for  3  years.  If 
you  are  in  a  hurry,  call  Toll  Free  1-800-258-5473,  and  enter  youf 
subscription  right  away  . . ,  well  bill  you  later. 


1^.    1^     ^     ii    m     ^     m     w     i-     m     *     *    -ik 


■*•   m    *    4  -fr  -w  v 


1      V    ■*     *     «■    -ir    -k-     ±      1^      fif 


F9-<i«1     V     V-tfe    *«■*«■■     i: 


jlobaud 


Peterborough  nh  03458 


Understandable 
for  beginners , , 
Interesting 
for  experts. 


¥     *     ¥     ^^    «■ 
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PEOPLE 

BUY 


»->. 


\FROm 


Model  43:  S120 

CC-1  Leather  Case:  S25 

Elements:  $36  to  $42 


H'hn  t§r4'  ill  FJortrlrt.  €»onrt$hi  miff  §.tnilsiaH€9^ 

We  have  regular  Bird  customers  in  TexaSt  Alaska, 
MiimeBota  and  doxeoi  of  ether  states  as  weD  as 
Waijhiagtoii.  They  come  la  us  because  they  know  we 
have  a  gigmntie  isU}tk  of  Bird  and  thai  we  ship  the  saioe 
day  and  that  we  prepay  Bird  orders  over  SI 45.  Add  to 
this  the  fact  that  we  are  the  oldest  and  largest  Amateur 
store  in  the  Pacific  Northwest  and  you  get  a  ^impse  of 
why  we*re  *o  popular  — 

AMATEUR  RADIO  SUPPLV 


SEATTLE 


A55 


621313lhAve.  So.,  98108  {206)767^3222 

Washington  Residents:  To  order.  CALL  TOLL-FREE  1-800-562-8326. 


The  RF  lesllng  kil 
for  professionals 

The  WATT^KIT  putiri  RF  equipment  testing  all 
together.  Kit  consists  of  a  Type  1000  RF 
Directional  Wattmeter,  100  watt  plug-in 
elements  to  measure 
from  25  MHz  to  1 
GHz.  UHF  con- 
nector, two-fool 
patch  cable  with 
connectors  and 
luggage  style  car- 
rying case. 
Available  with  100 
watt  dry  terminat- 
ing load. 

Watlmelers 
for  proiessionab. 


<% 


DIELECTRIC  COIVIIVIUNl 

A  UNIT    OF    GENERAL    SIGNAL 

flAYhJ|Qf«  IVUVJISE  D4071  •  T£L  0Q7-B55-4555 


IDINJS 
D29 


at  the  Sth  Annual 

JACKSONVILLE 

HAMFE8T 


mmmpn  AUDtromuM 

JACKSONVILLE   SEACH 
FLORIDA 


WHER£  US  90  U^TS  THE  S£A 


r  ' 


August  SA6j  1978 

HUGE    IWDOOfl  SWAI>  AtEA! 

LATEST  COMMEtCIAL  EXHiiltS? 

out  BLOCK  FROM  THE  OCEAN  ANO  BOARDWALK! 

^         $OLAR   POWfW  DEMO 


COW7fS7 
TiCMNtCAt 


RiPBATBft 


;^@[Rl^| 


Qlf    CONTEST       miVf*COf4TES7 

ocwA  mAfftc  M£rs 


ACffTlfSSfOff  I  2   50  ADVANCE 

I  3.  00  AT  DOOR 

Swap  Tables  i  s.oo  per  day 


^xwfiwee  JtcHETs  and 

SWAP   TABLES.  SEND  CWOc 
FAYABLE   TO  JACKSONVtUi 
HAMfES'f    9Tf  most   XirtMS 
JACKSONVfUB,  FL   $i!Hf 


Headnuaftefs   for  lodging  and  meetings 


tSTH€   RAMAOA     INN 

Gnu  rOLL  m€S  S00-228'2t2S 


New! 

QSO  tape  for  the  new  exams. 


Code  kit 

$19.95 

Tape  only 
$4.95 


Kantronlcs  Speed^Bulldlttg  Kit 


Get  prepared! 

To  pa^s  the  new  FCC  code  exams,  youll  need  to  identify 
unusual  names,  places,  antenna  heights,  rig  typ^  and  a  variety 
of  other  items  garnered  from  si  mutated  QSOs. 

Now.'  you  can  really  study  for  the  new  exams  with  the 
Kantronics  QSO  Tape?  Our  0-60  cassette  sends  simulated 
on  the  air"  transmissions  at  7^A,  10,  13,  and  15  WPM, 

Th€  QSO  Tape  generates  sharp,  crisp  cxxie  to  exact 
Morse  specifications,  Just  as  the  FCC  does.  Order  your 
QSO  Tape  with  Spei^ed-Bulldjng  Kit,  or  s^arately,  today! 
Our  other  fine  tapes  are  also  available  at  5,  7^A,  10,  13,  16  and 
20  WPM  speeds. 


KANTRONICS 


The  Ughtweighl  Champs. 


Kt3 


T»f«phoAe  911  S4I  7745 
Lawrance  Kanstfi  66Q44 


1202E*it23*cJSt 
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CONNECTOR  ASSORTMENT 

$25.00  $23.50  «'^h 

Postpaid  \o\%  of  three 

Includes:  5-P12S?,  5-50239,  5-UGI75.  5-UG176. 
2  -  PL25S     U  DM.    I  -  MISS,   2  -  M3S?.    I  -  UG25S, 
r  •  U&273.    2  -  PU&^PO,    I  -  1021  20,    I  -  Ughtntrtg 
ArfftStor, 
Mntmr  Char^  &  Via  accepted  /£»fitf  for  fre^  Cats/os 


CDAKIT 


P.O.  BoK  \OUA 


Dumorit,   N.  J-  0762B 


Circle  C2i  on    Reidei"  Service  Card 


AMATEUR      ^ 

»ri=m=iTJkH[-].^H 

ON 
43B.S5MHZ     i 

INTER 

VOUC 

AREA 

AM1B 
compl 

AX10E 

compl 

ested?  activity  is 
increasing  everywhere 
:an  git  active  in  your 
with  our  products - 

fstv  converter 

ete  ..„._  $1S0.« 

(FSTV  TRANSMITTER 

ete    .--. $385,00 

CALL€ 
FORC( 

t12-336-4775,OR  WRITE  US« 
3MPLETE  DETAILS 

APTROIM 


PC  BOX  323 

BLOOMINGTON,(NDIANA.47401 


THE 
CRITIC'S 

CHOICE 


DM- 170 

Active  Fitter 
Demodulator 


■"L 


^mmt^tnnm 


m 


• 
F5 


Flit  ■■■  cotp 

P.O.  Box    976 
Topeko,  Kansas  66601 

{913}   234-D19S 


master  charge 


ernanlo 
Anateur 


G-12 


MEMPHIS.  TENNESSEE 


NO  MONK6V  BUSINCSS! 

{A)   Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1-800-238-6168 

/«  TENNESSEE,  CALL  9QtA52^276 

mHDA  Y  -  SA  TURDA  Y  8:^5:39 

FOR  YOUR  SPECIAL. 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


The  only  REALLY 
NEW  80-10  meter 
vertical  design  In 
20  years! 

Conipfately  aytomat^c   bandswitching  dO  ttirou^ti  tOm 
l160'10l¥i  wilti  optional   TBR-160  add-on   unit. I 

Ldw  VSwn    $wBr  entire    40.  20,  15.  2  lOm    b«n^ii    ply£   AHf  60- 
100  KHZ   ••gitiant  of   80    75  m     NO  ANTENNA  TUNEfl  flEED£Ot 
£NTmE  3ft  It.  Itn^m  acliv*  mi  BO.  40,  20.  «  mm  mWh  full  14 
WAna  r««onin£«  ar  ISm  rar  igtenter  bpndwidlh  £  i^penci   DX 
pftrfdrmtncg,    ^raund,   rapr,  or  lower  mdurl^  no  guy«    nHfedud 

HIGHEST   QUALITY   CONSTRUCTION  A  WORKMANSHIP   THR0U<3H' 
OUT      HIGH  STRENGTH   ALUMINUM    ALLOV   ANO  FkeER^^LASS   DE- 
SIGN.   CoiTfilvlv  witei    \   1  a  m.  Q.O.    |Lit}Mt«>r   mounting  fiOil.   RG- 
11  U  niilctiiTi9  lin*.  «nd  cenntclofr  far  ClU'lSS     Us«  dAf  iHiglh 
oi  50-SZfl   CQii- 

VS.W.R.   m\   resonar>ce^    LS-l  or  loss;    all  b^nds 

Power  raling:     Legal   limit  SSB  CW  40-lOfn;  t2Q0W 

REP     5O0W  CW  on   SO  75m. 

AT   YOUR   DEALER   OR   OIRECTLV    FROM 


iSm   trap 


80m  coH 


BUTTERNUT       

ELECTRONTCS  CO. 

ROUTl    0N£      DEPT.  4 

LAKE   CBYSTAL.  MN,    5605S 
PHONE     507-947-3126 


OTHER   lAOOELS,   TOO!     FREE   INFORMATION, 


831 


Model    HF5V-II     $74,50  ppo  %n  cont.  usa  rev  ups] 


WN    FIESIDENTS  AOD  TAK 


&ase 
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We  have  a  portable  direction  finder  that  REALLY  works— on 
AM,  FM,  pulsed  signals  and  random  noise!  Unique  left^right 
DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  180^^  ambiguity.  Its  3  dB  antenna  gain  and  <06  uV 
typical  DF  sensitivity  allow  this  crvstal-controlled  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges-while 
built-in  RF  gain  control  with  120  dB  range  permits  DF  to 
within  a  few  feet  of  the  transmitter 


DF  is  battery-powered,  can  be  used  with  accessory 
antennas,  and  is  12/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-builti  guaranteed  unit— not  a  kit.  It  has  been  successful 
in  locating  malicious  interference,  as  well  as  hidden  trans- 
mitters in  "T-hunts,"  ELTs,  and  noise  sources  in  RFI 
situations. 

Prices  start  at  under  $175.  Write  or  call  for  information  on  our 
complete  line  of  portable,  airborne,  vehicle,  and  fixed  DF 
systems. 


554©C3thBdriilOaks  Rd., 

Amateur  Dept 

Santa  earb«ra.  CA  931 1 1 


L-TRONICS 


VV6GUX 


WD6ESW 


L10 


Zl 


422  Amoyp*  CiVeU  N,E, 

30324 


^^m^ 


Swau 

TElTEC 
STCIJEI?  PPD8D-I0 

GCLD  llfJE 
ShV^E  KlICE 

TfiEBCCtfi 
Caul^tK  VvIRE 

pj^S.  *i  I  u  ivi.-wA43Vy 


w»   »    -  ^ 


I 


V.lf  ?CM 

KUA 

tUSH tPflFT 

U\  FT!  201 5 R 
TLV.IJLRrilCS 

MO£l£Y 
TELEX  HEfil^^ETS 

PPffni  Miff 

KEwn^owms 
HIjstler 


R&8X 

12*  p*tn 


IVlfiSTER    CUflRGrEl 

V(£.A       fiCtEPTED 


OlLBCoe   /i/?(^ 


U  • 


vt  A  js^  $Ni  fa 


RgQ 


MODEL 
CTR-2A 


500  MHz 
&1  GHz 


BBDDSSSS 


peno 


ll^e«s»*' 


efl»«p^ 


5  00,5  75  40 


10  mv  @ 


1  us  to 

The  Nevv  Model  CTR-2A  Serlei  Counterf  are  designed  and  buHt  to  the  higheit  STendards 
to  fulfill  tha  needs  of  commercial  communications,  engineering  labs  and  lerlous  ejtperl- 
mentors.  W[th  en  accuracy  <Jf  +  ♦00005%  (oven  option)  th*  CTR-2A  can  handle  the  most 
critical  meaturements  and  h  about  half  th*  cott  of  other  commercfal  counters. 

If  vou  nesd  a  reliable  counter  at  an  affordable  price,  the  CTR  ~2A  Is  the  answer. 


^  SutitHn  Pre-Amp  lOmv  @  150  MHz 

^  8  Digit  .3"  LED  Display 

'  High  Stability  TCXO  Time  Base 

*  Buitt-m  VHF-UHF  Prescaler 

f  Automatic  Dp  Placement 

►  TCXO  Std.  ±  2  ppm 

500  MM?  Kit  CTR-2A'500K 

500  MHz  Assembled  CTR-2A-5O0A 

1GHz  Kit  CTR-2A-1000K 

1GH^  Assembled  CTR'2A-1000A 


•  Period  Measurement  (Optional) 

•  Input  Diode  Protected 

•  12V-DC  Operation  (Optional) 

•  Oven  Controlled  Crystal  (Optional) 
±_5  ppm 

•  Selectable  Gate  Times  *  J  &  1  sec. 


$249  95 
349  9& 
399.95 
549. 9  S 


OPTIONS  ...  - 
03 J  Otfen  Crystal 
03)    43"  LED 
041  12  VDC 


$4095 

10  00 
10.00 


OS)  10  *ac.  Time  Base     $    5  00 
061  Period  15.00 

07»  Handle  10.00 


DID 


PROBES 

Hi-Z 
SI  5.00 


Low  Pass 

S15.00 


DAVIS  ELECTRONICS  63G  Sheridan  Dr.,  Tonawanda,  N.Y.  14150  716/874-5848 


■QUASAR  VIDEO 

TAPE  RECORDER 

SALEI 


We  are  constantly  testing  ham  and 
other  electronic  equipment  for  review  In 
73  Magazine,  In  order  to  be  able  to  keep 
this  not  inexpensive  project  going  we 
have  to  sell  off  the  equipment  used  for 
test.  Most  of  it  has  been  used  For  a  few 
days  and  is  in  every  way  as  good  as  new. 
In  many  cases  It  Is  better  than  new  since 
95%  of  the  equipment  Failures  come 
within  the  first  Few  hours  oF  operation. 

In  this  case  we  are  running  a  series 
of  tests  of  VTR  systems,  using  them  for 
regular,  ham  TV,  SSTV,  and  even  micro- 
computer programming  tests.  One  of  the 
best  we've  found  so  far  is  the  Quasar  sys- 
tem, but  we  still  have  to  go  on  An<^  test 
the  RCA,  |VC,  and  many  other  systems 
...  so  our  Quasar  is  up  for  saJe.  We  paid 
well  over  S  1 .000  for  the  Quasar .  .  .  used 
it  For  a  few  days  and  have  gone  on  to  test 
more  systems. 

Quasar  VTR 

System  . special  like  new  S675, 

CjLjasar  two  hour  cassettes* 

each  (new  S25) .  special  like  new  S 1 2.50 

Mafm  Credit  Cif  fb  Accepted, 
7B  Magazine  •  Peterborotigii  Nlf  O34S0 
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•5-Band 


(80  thai 

10  Meters) 


Pre-assemb!ed 
ModefSTO-U 


K/i  (tHusfmied) 
Model  370-12 


Power  rated  2kWFEP.approx.  110-ftspan 

Complete  with  •  wire  •  traps  • 
end  insulators  *  SOftRG-S/U 
PL-259  connector  *  heavy 
duty  cast  atuminum  and  stea- 
tite center  connector 


At  your 
B&W  dealer 


4-Band(40!haj10M), 
55  ft  model  370-13 
also  available,  pre- 
assembfed  only. 

Barker  &  Williamson  Inc. 

1 0  Canal  Stree*  D  Bnstol.  PA  1 90071 


B'W 


Max  power  for  the  $ 

Extends  weak  signal  range 

Base  or  mobile  use 


What  a  combinationi  Wes (corn's  new  2  meter. 
90  wall  Ime^r  amplifier,  coupled  w^th  VVestccm^s 
rugged  I  zed  12  amp  DC  power  supply.  Now,  base 
or  mobile,  you'N  have  power  for  Ihal  weak  signal 
work,  ft  nalural  for  the  OSCAR  tipiink.  The 
amplJller,  model  number  2M  15X90U  is  an  add-on 
gnit^  no  tnlernal  connections  or  adjustments 
reQuired  Operates  al'li  modot  &SB:  FM:  AM, 
RTTY.  ar^d.  CW    'microstrip    destgn  provides 
high  sf ability  and  optimum  perrormance  over 
wide  bandwidth.  Tr>e  tottgh  DC  power  supply, 
model  numbef  RS12A,  has  qotnputer  grade 
components.  Looks  greai  with  its  matched 
im^Mt  amplifief !  This    Powef  Duo    has  l>^en 
vpoctsHy  priced  tot  a  Itmiied  time,  or^iy  Order 
today,  *nd§et  Doih  units  ror  J ygy  $198 


Immediate  deMvery- order  todey. 


W17 


73  Magazine  will  have  a  Dealer  Directory  section 
beginning  with  the  August  issue. 


Yciur  compiitiy 
niime  and  messajip 
can  nontain  as  nnany 
as  25  words  for  as 
little  as  $150  yeafty 
(parepAid),  or  $15 
p€r  month  (pre  pi  aid 
quarterly).  No  men* 
tioii  of  mail  ordi^r 
business  or  area 
code  permitted. 


Ads  vnU  be  set  in 
standard  tJstine 
typop^aphv,  Direc* 
tory  text  and  pay- 
ment iniist  reac^  us 
45  days  in  advance 
of  publication.  For 
e^ample^  advertiiiing 
for  the  AujKust  issue 
must  be  in  oui 
bands  by  June  15th. 


^  f  NGINEERING  (714)  744^0728 

1320  Grand  Avenue       San  Marcos 


Mi^ftm 


Mail  your  dtrectorv  listing  to:  73  Magazine 
DEALER  DIRECTORY,  PETERBOROUGH  NH  03458 


The  ST-5000  from  HAL 


The  HAL  ST-5000  sets  the  pace  for  an  economical 
demodulator/keyer  for  radio-teletype  (RTTY).  All  the  fea- 
tures vou  need  for  reception  and  transmission  of  HF  and 
VHF  RTTY  are  here. 

The  demodulalor  features  a  hard-limiting  front  end, 
active  filter  discriminator,  and  active  detector  circuitry  for 
wide  dynamic  range.  Autostart  and  motor  control  circuitry 
make  for  easy  VHF  and  HF  autostart  operation. 

Convenient  front  panel  switches  are  provided  for  S50 
and  170  Hz  shift,  normal  or  reverse  sense,  autostart  on/oil^ 
print  *  line  or  local,  and  power  0¥i/oli,  425  Hz  press 
transmissions  may  also  be  copied  with  the  ST-5000.  High 
voltage  60  ma.  loop  output  as  well  as  low  level  RS-232 
compatible  output  are  provided  by  the  demodulator. 

The  audio  keyer  section  of  the  ST-5000  generates 
stable,  phase -coherent  audio  tones.  Transmission  is  a 
simple  matter  of  applying  these  tones  to  your  HF  SSB  or 
VHF  FM  transmitter. 

The  ST-5000  is  housed  in  an  attractive  blue  and  beige 
cabinet  and  is  backed  by  the  HAL  Communications  one 
year  warranty. 

For  complete  specs  on  the  HAL  ST-5000,  write  or  call 

HAL  today,  $275,00 


HAL  Communications  Corp.,  Box  365,  807  E.  Green  St. 
Urbana,  Illinois  61801  •  Telephone  (217)  367-7373 


H6 
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MADISON  SUPER  SUMMER  BUYS 


Alt  wlf  OMNI-J  2'meier  mobile  or  portable  anterina. 
3/8*'  thread.  5hjB  gain  {1.5-dB  gain  over  conventional 
5/e-w3ve  mobile  whip  antenna).  %2BM,  22a'MHz 
$2r.9S.  450  MHz  127.95.  Guaranteed  results. 

KLM:  Antennas.  Linears,  Accessories  All  In  Stock.  Fret 
bslun  wf2  meter  base  antenna. 

RNCO  AMATEUR  BEAMS  In  Stock-Cain  A62  6  and  2 
Meter $61.00 

BIRD  43  Wanm«tor  plus  slugs,  In  stock,  prepaid  freight. 

BENCHER  koyer  paddles  in  stock  $39.95;  chrome  $49.95 

MIDLAND  23-136  duit  met«r,  reads  SWR  and  relative 
POWER  handles  ikW  from  3^150  MHz. , $21.95 


YAESU  FT-901 D  series Xall  for  Qyoti 

TELE-TOWER:  40'  w/breakovof $299 

55"  w/breakover $399 

MICROWAVE  MODULES  ...,..,.    In  stock 

F9FT  TONNA  antennflft:  144/16 el. $55,95 

9/19  OSCAR ..-,.,... .  ,$5X00 

JANEL  Priimpa ,  Jn  stock 

TECHNICAL  BOOKS:  ARRL,  SamsJAB,  Tl,  Rider,  Radio 

Pub.,  Callbook,  Cov/an,  TEPABCO.  mar>y  others,  .call 

HAM  X  ROTOR  (New  Model)  Turns  28  sq.  ft,  of  antenna. 

List  $325*  !n  stock ..,*., . .  Your  Price  $249 

ODE  HAM  111, ,  _ _,,,,, $129.00 

SWAN  METERS:  WM  6200  VHP  Wattmeter $49.95 

SWR  3  Mobile. ............ $9.95 

TELEX  HEADSETS:. In  slock 

CETROK  572B $27.95  ei. 

ADEL  nibbling  tool,  $645;  punch  $3.50 

CABLE  5/32",  6-strand,  soH^lrawn  guy  cable.  For  mast 

or  light  tower,  Z€  foot. 
BELDEN  COAX  CABLE:  9S8e  double  shield  RGB  foam 
coax,  100%  braid,  suitable  for  direct  bury  39e  fl.,  8237 
RG8  21 1  ft.  6214  RG8  foam  25c/n.,  6448  8- wire  rotor 
cable  Idc  ft.p  8210  72  ohm  kw  twinlead  $19/100  f|.  6235 
300  ohm  kw  twinlead  $12/100  ft.,  Amphenol  PL*250, 
sitverplated  59c,  UG175  adapter  t19,  PL'253  dbl 
female  $1.00.  BNC  female  chassis  mount  59c  ea; 
BELDEN  14  gauge  cop.  strancSed  antenna  wtre. $6/100  fL 

TIMES  1(2"  foam  hardline  60C/H connectors  SI 5  ea. 

KESTER  SOLDER  1  ib  60/40.  .062 $6.50 

LEADER  —  Amateur  Test  Equip.  —  10%  Off  list. 

MALLORY  2.5A/1000  PIV  epoxy  diode , , .  19c  ca, 

.001  MFD  20KV  CAP. $1.95 

GE  rccelYlng  1ul>es. S0%  off  list 

GE614G6,  8950 *.....,,«,,««.« $7.95  sa^ 


SAY  Electronic  Power  Supplies 

Completely  Regulated  13.8  to  20  volts  dc,  vari- 
able. Separate  volt  and  amp  meters.  Dual  pro- 
tection against  over  voltage  and  over  current. 

4  amp SS9.95 

8  amp $109.95 

20  amp $159.95 


CALL  FOR  QUOTES  ON:  YAESU  FT-301D, 
Fr301,  FT-227R,  KENWOOD  TS520S,  TS820S, 
FT-901  DM.  FT.101E.  ALDA,  AM  COM  M,  VHF- 
ONE  PLUS  &  ETO-ALPHA.  ALL  IN  SEALED 
CARTONS.  CALL  FOR  QUOTES  ON  ITEMS 
NOT  LISTED.  THIS  MONTH'S  SPECIAL:  BEAR- 
CAT 210  SCANNER  $249.  BEARCAT  250 
—SOON! 

CALL  FOR  FAST  QUOTES 
SPECIAL  ORDERS  WELCOME 


TERMS:  AW  prices  FOB  Houston.  Prices  subject  to  change 
without  nqtfoe.  ALI  ttems  Guaranteed.  Some  Items  subject 
to  prior  sete.  Send  lettertiead  for  Amateur  dealers  price  Hst. 
TeKis  residents  add  57»  tax.  Please  add  postage  eattmate. 

MADISON  M35 

ELECTRONICS  SUPPLY,  INC. 


1508MCKINNEY 

713/658^)268 


HOUSTON,  TEXAS  77002 

Nites  713/497-5683 


FREQUENCY  COUNTERS 


FREE 


Ey  popular  demand  we  are  continuing  to  offor 
a  Fatrchild  Clock,  Module  FCS-SlOOA 
(suggested  retail  $20)  with  any  purchaBe  of  $dd 
or  mcnre  from  73  vdvertlaemeiits. 


HAL  -THOMX 


IHSaHB 


s 
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Pr«viotiilV  kjtisd  lor  Cweomm  Inc^  b^  H>l'Tf|»nij( 

COPPLITE  KITS:  CONSISTING  OF  EVERY  ESSENTIAL 
PART  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLETE* 
HAL-600A  7'DIGIT  COUNTER  WITH  FREQUENCY 
RANGC  OF  ZERO  TO  600  MHz  FEATURES  TWO  IN- 
PUTS: ONE  FOR  LOW  FREOLTENCY  AND  ONE  FOR 
HIGH  FREQL^ENCY:  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  8ASE  IS  3.0  SEC  Ofl  ,1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE.  ACCURACY  ± 
.001%.  UTILIZES  lO'MHz  CRYSTAL  5  PPM. 
COMPLETE   KIT  imu  140.00  now  129,00 

HAL-300A  7-DIGlT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  300  MHi  FEATURES  TWO  IN- 
PUIS;  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HtGH  FREQUENCY:  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1.0  SEC  OR  .1  SEC  OATE  WITH  OP 
TiONAL  JO  SEC  GATt  AVAILABLE,  ACCURACY  + 
.001%.  UTILEZES  10  MH^  CRYSTAL  5  PPM. 
COMPLETE  KIT  wm  124.00  now  109.00 

HAL-50A  8  DIGIT  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  50  MHz  OR  BETTER.  AUTOMATIC  DECI- 
MAL POINT,  ZERO  SUPPRESSION  UPON  DEMAND. 
FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY 
INPUT.  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTERNALLY  MOUNTED  HAL  TRONIX  PRE  SCALER 
FOR  WHtCH  PROVISIONS  HAVE  ALREADY  BEEN 
MADE  LO  SEC  AND  1  SEC  TIME  GATES.  ACCURACY 
-  00!%  UTILIZES  IfrMHz  CRYSTAL  5  PPM 
COMPLETE   KJT  «u  124.00  now  109.00 


HAL-TRONIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASIC  KIT:  THE  CABINET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS,  FUSE 
HOLDER.  T-03  SOCKET.  POWER  CORD  AND  MOUNT- 
LNG   HARDWARE. 


UJ 


HAL'60DX  (Same  Specifications  a%  HAL-600A) 
HAL-300X   (Same  Sp ecrf lea t ions  a«  HAL- 300 A) 
HAL-50X     iSamC   Specifications  fts  HAL-50A) 


1124.00 

fS9.00 

.  Sii.oo 


PRE-SCALER  KITS 

HAL-0-300PRE   (Pre-driiJed   GIO   board   and   all   com- 
ponents)  $19.95 

HAL-0'300P/A  CSame  as  above  but  with  preamp) 

$24.95 
HAL-0-600PRE  (Predrilfed  GIO  board  and  all  com- 
ponents) $34.95 


HAL  aoOPA  (same  as  GOOPR  except  with 
pro-amp) - ,  * , , 


H    t     *     r    -f 


$39J5 


ATTN:  RADIO  CLUBS 

Ptease  feel  free  to  inquire  atkout  quantity  di&counis  on  any  of  the  KAL* 
TRONIX  hits  fof  your  Club  pn^ects.  Diacoun!  sctiedule  ranges  from  10%  to 
25%  dependir^  upon  how  many  kits  will  bftraQulisd. 


I  *i  1^  *    J    m 


Hal-Tronix 

p.  O,   BOX   1101 


H24 


HM."  HARfXD  C:   NORLAND 


SHIPPING 
INFORMATION: 


SOUTHGATE,  MICH.  48195 
PHONE  (313)  285-1782 

ORDERS  OVER  S15,00  WILL  BE  SHtPPEQ  POSTf^ATQ 
EXCEPT  ON  ITEMS  WHERE  ADDITIONAL  C»4ARGES 
ARE  REQUESTED.  ON  ORDERS  LESS  THAN  SIS.DO 
PLEASE  tPiCLlJDE  ADDITIONAL  Sl.OO  FOR  HANDLING 
AND  MAILING  CHARGES. 

SEND   SASE    FOR   FREE    FLVER 
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HIS 


HATRY 

electronics 

500  Ledyard  St.,  Hartford  CT  06114 

203-527-1881 


(1  block  east  of  Wethersfiefd  Ave.  off  Airport  Rd, 

See  Ward  W1WRQ  -  John  WIJJR 

or 
Dave  WA1HFE 


HEADQUARTERS  for  2M  FM 
Tempo    VHF/ONE,    SSB/ONE    adaptor,  Tempo 
VHF  amplifiers,  FMH-2,  FMH  5;  Drake  TR  33C, 
AA  10,  AC  ID;  Regency  HR  2B,  HR  312,  AR  t 
P  1 1 0  &  crystals  for  all  lines  listed  above, 

FM  GAIN  ANTENNAS 
For  mobile,  fixed  or  portable  operation  by  Cush- 
Craft,    Hy-Gain,    Antenna    Specialists    &    New- 
Tronics. 

ANTENNA  STUFF 
Open  wire  feedline  -  #18,  #14,  #12  p.  bare 
coppervtfeld  wire  -  #14,  #12  enamel  copper  - 
insulators  -  W2AU  baluns  1-1  or  4-1  -  lowloss 
coax  cable  -  Rohn  25G  towers  &  accessories  — 
B)it2bug  lightning  arrest ors  -  glasdine  guy  -  B&W 
antenna  switches  -  B«lden  72  &  300  ohm  KW 
twinlead  -  Amphenol  UHF  &  BNC  connectors. 

AMATEUR  GEAR 
Drake,  Swan,  Tempo,  Ten-Tec,  Dentron,  Regency, 
Modey,  Hy-Gain,  CushCraft. 


(Canadian  Amateurs  Send  US,  Funds  Only) 

F.O.B.  Hartford 
Please  include  postage 
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•  HOBBY  COMPUTERS  ARE  HERE!  \f  you  (or  a 

friend)  want  to  come  up  to  speed  on  how  computers  work 
.  .  .  hardware  and  software  .  .  .  this  is  an  excellent  book,  tt 
starts  with  the  fundamentals  and  explains  the  circuits,  the 
basics  of  programming,  along  with  a  couple  of  TVT  con* 
struction  projects.  ASCII-Baudot,  etc.  This  book  has  the 
highest  recommendations  as  a  teaching  aid  for  newcomers. 
S4,95 

•  THE  NEW  HOBBY  COMPUTERS  This  book  takes 
if  from  where*  HOBBY  COMPUTERS  ARE  HEREr"  leaves  off, 
with  chapters  on  Large  Scale  Integration,  how  to  choose  a 
mJcroprocessor  chip,  an  iniroduction  to  programming,  low 
cost  I/O  for  a  computer,  computer  arithmetic*  checking 
memory  boards,  a  Baudot  monitor/editor  system,  an  audi- 
ble logic  probe  for  finding  those  tough  problems,  a  ham's 
computer,  a  computer  QSO  machine  .  .  and  much,  much 
morel  Everything  of  interest  is  there  in  one  volume.  Don'i 
miss  this  tremendoys  value!  Only  $4.9S 


Have  your  credit  card  handy  and  caii  toU-free 
800-258-54  73,  or  use  the  card  in  the  back  of  this  magazine 
and  send  your  check  to: 

7$  Book  Dept.  •  reter&oroush,  NH034SS 
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Revised  Repeater  Atlas 
of  iie  entire  world 


MORE    LISWINOI 

¥HAN 


EVER 


BEFORE 


■ 


Our  NEW  edition  is  150%  as  big  as  any  list  ever 
available  -  nearly  900  more  listings  than  the  previous 
editions.  Plus  new  improved  maps  show  the  location 
by  frequency  of  every  repeater  in  the  states. 

Only  $1.95 


Use  order  card  in  the  back  of  this  magazine  or  itemize  your 
order  separately.  Add  $1.00  shipping  &  handling  per  order^ 
and  send  to: 


73  Radio  Bookshop 
Peterborough  NH  03458 
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FCC 


Reprimed  from  the  Federal  Register. 


PAAT  97~AMATEI>ft  IUU>iO  S£iV»CE 

lncj«fli«  in  Hi*  Fr*qu*nd#i  Aveiloblt 
fvr  y»«  by  G«n«raJ  Dati  Amnlfruf 

AGENCY:    P«ierm]    CoimnuiilcmMora 

ACmON:  WVoaX  ruJes, 

SUMMARY:  The  PCC  Is  a^endint  tt» 
unAtcur  r*dlo  rules  to  permit  G«ner«3 
ClBB  opent^Tv  to  openle  Oietr  stA- 
Uoiu  b^tttecn  50.0  MHk  And  50.1  MBk. 

We  «re  taianff  lhi£  bCllaQ  Id  order  lo 
ffive  Gener«]  Class  operators  the  same 
prlvtl«fiefl  Bfi  Technician  Class  oper^- 
lors  In  the  very  ht^h  &nd  ultrm  high 
frequency  bands. 

EFFECTTVi;  DATE:  May  15,  la^e. 

ABDRESS:  FedemJ  Communlcatlona 
Commission,  1919  M  Street  NW.. 
WaBhinKton.  D.C.  20564. 

FOR     FURTHER     INPORMATIOK 

contact: 

Mr.  Gregory  M,  Jones,  Pervofiil 
Radio  Dlvi&lon.  2O2-634-&0J9  <Not  • 
toll- free  telephone  number). 

SUPPLEMENTARY  INFORMATION: 

ADOPTED:  April  20.  1978. 

RE^^ASEI>:  M&y  3. 1978, 

Order.  In  the  Bi&tter  of  incremo^  In 
the  frequencies  avBilfibie  fur  use  tiy 
OentraJ   Class   aomteur  rmdlo   opera 
tors. 

1.  This  Order  m^^ea  all  authorised 
unjiteur  operating  E^fvUeses  available 
to  Dt'netal  Class  amateur  radio  opera- 
torn  bftweea  SO,Ci  MHz  and  ao.i  UBm. 

%  On  March  22.  197fi  the  Cotnmi*^ 
8lon  adopted  a  Second  Report  and 
Order  in  Docket  20282.  The  Second 
Repon  and  Order  UJ  Made  the  Novice 
Cla»  amateur  operator  licenne  vaUd 
for  a  period  of  rire  years  and  nx^tm- 
able'  and  (3)  extended  fuU  amaleur 
operatlnf  privileges  to  Technlctaii 
Class  amateur  operatoiB  above  &D,P 
MHz^  The  new  rule  amendmentji  wf^re 
given  an  effective  dale  of  May  t&, 
10t8. 

|p  It  hfis  cotne  to  our  attention  that 
fn  malting  50.€  MHz  to  50.1  MHz  avails 
able  to  Technician  Class  licensees,  we 
may  have  arted  unfairly  towardii  Gen 
eral  Class  licensees,  who  are  prohibit 
ed  from  operating  their  amateur  sta 
tlona  between  50^0  MH2  and  50*1 
MHa.  •filncif'  ti\e  General  Cla^  license 
Lb  irjore  djlficulL  to  obtain  than  the 
Technician  Clast  license.  It  does  not 
Appear  reasonabie  to  afforcl  Techni- 
cian Clasa  licensees  greater  operatina 
privileges  than  General  Class  llcena- 
ees.  Indeed,  one  of  the  principles  upon 
which  the  current  amateur  licensing 
system  b  based  is  that  each  successive- 
ly "hlfhejp*'  anmleur  o^ra-tor  license 
conveys  all  operating  privilegea  of  all 
"•lower"  claas  operator  licenses.  The 
Rule^  u  amended  b¥  the  Second 
Report  and  Order  tn  £>odEet  ^203.  are 
anomatous:  a  licensee  "upgradjnv^  tlie 
eiass  of  his  operator  license  frooi 
Tichnltlan  to  General  would  loae  the 
privilege  of  operating  between  BO.O 
MHz  and  Ml.l  MHs, 

4.  We  believe  General  Cta^  llrxDOCH 
sliould  have  all  privileges  afforded 
Technician  Class  Licenseea.  According- 
ly, w«  are  amending  Section  ft7.7  <rf 
the  rules  to  make  50.0  MHs  to  SO.  J 
MHz  available  to  General  Class  licens- 
ee*, 

5.  Authority  for  this  action,  which 
*e  believe  to  be  in  the  public  interest, 
is  roniained  in  sections  4{i)  and  303  of 
the  CoTn  mi  in  I  cations  Act  of  1&34,  aa 
amended,  Brcaui>e  the  amendment  we 
are  adopiilng  is  minor  in  character, 
merely  Increasing  Hlightly  the  frequen- 
r^es  avail  able  for  the  use  of  General 
Pass  amateur  radio  operators,  we 
find,  for  good  cau^,  that  the  prior 


notice  and  public  procedure  provUloni 
of  the  Administrative  Procedures  Act, 
S  U-S.C^  553,  are  iniiirrninaTy 

8.  For  the  foregoing  reaaont*  the 
Commission  orders  amendment  of 
Part  07  of  its  rules,  as  such  attached 
below  eilective  May  15.  107  a. 


(S«&  4.  tot.  a  Btwt^  as 
IMS;  t47  URJC.  1&4,  ^iKlii 

FWIttStML  COHMtmiCATIOlia 

Commissi  o«. 

WtLLlAM  J-  TSTCAaiCO. 

Seerrtarnf, 

The  FCC  is  amending  Part  07  of 
Chapt-er  1  of  Title  47  of  the  Code  o( 
Federal  Regulations^  as  follows: 

1,  Section  97. 7U)  is  amended  l4>  read. 
ai  follows: 

I  V7;7    PrirlleKea  df  Qp^rvlor  iiteiiiini. 

(a)  AmaUuT  Extra  Cla^i  and  Ad- 
vanced Class.  All  authorised  amateur 
privilffges  Including  exclusive  frequen- 
cy operating  authority  In  aocordaiwre 
with  the  foliowLner  table; 


FreautMicfBf 

dam  »f  ll4^friM 

UJ'UHM94hp„ 

sn&.^uuf  hllfi 

t>i> 

fwm.iAM 

Do. 

tiMA.nata,t^trtt 

, ^         Do. 

ai  OoD-i^  a!^i|^f 

DOL 

71  T^11,r?^feHi 

iii^ 

■*IWmrtk»» 

^         D», 

l4.fa^l4„rTiiiiTli. 

-  -  ■•         f**- 

ujn^tiJMk}^ 

D#, 

'Th#  Navlce  Qwis  operator  license  had 
been  valid  for  t,  period  oi  two  yeun  vid  vu 
not  rvnewable. 

'Section  »7,7fa)  of  the  ComtnJsslcm't 
Riil«i  ilmtis  gEwratlon  between  se.«  Mtli 
and  SO.l  MMk  to  Amateur  Extrm  CIah  and 
Advanced  paaa  apemtors^ 


rA«T  97— AMATEUt  tAIMO  SERVICE 

Idrtorial  Am*mlmenf«  Concamlng 
Novice  Qaii  Amoteor  Radio  Op«r- 
otori 

AGENCY:  Federal  CommunlnaUons 
Commission. 

ACTION:  Editorial  rule  amendments. 

SUMMARY:  The  PCC  is  amending  Its 
amateur  i^dlo  rules  to  bring  them  into 
conformity  with  action  the  FCC  took 
In  March  1978.  In  a  report  and  order 
adopted  in  March  1973  the  PCC  made 
the  novice  class  amateur  radio  opera- 
tor license  valid  for  a  5-year  term  and 
renewable.  AL  that  time  only  the  rule 
about  renewability  was  amended,  how- 
ever. This  order  amends  the  rule 
about  the  term  of  the  novice  class  li- 
cense, 

EFFECTIVE  DATE:  May  15.  1978. 

ADDRESS:  Federal  Communications 
Commission,  1919  M  Street  NW., 
Washington.  D.C  20554. 

FOR  FUHTHER  INFORMATION 
CONTACT: 

Mr.    Gregory    M-    Jones.    Personal 
Radio  Di^-ision,  202-a34-6S10. 

SUPFI^EMENTARY  INFOEBCATION; 

Adopted;  April  11,  1978. 

Released:  April  12.  I^e. 

L  On  March  22.  197S.  the  CommIs< 
■ion  adopted  a  sen?nd  report  and  order 
In  Docket  20282.  In  the  second  report 
and  order  the  Cominl^lon^  among 
other  things,  said  it  was  amending  lis 
rules  to  make  the  novfce  class  amateur 
operator  license  valid  for  a  period  of  5 
years  and  renewable.  The  novice  class 
operator  license  had  previously  been 
valid  for  a  period  of  2  years  and  was 
not  renewable.  The  new   rules  were 

given  an  effective  date  of  May  16. 
i97fl. 

2.  The  second  report  and  order  in 
Docket  202S2  amended  597. 13  of  the 
rules  to  state  that  all  amateur  opera- 
tor licenses  could  be  renewed  upon 
proper  application.  Regulations  con^ 
ceming  the  license  terms  of  amateur 
licenses  are  contained  in  $07,59  of  the 
rules*  however.  This  order  amends 
}  97,50  of  the  rules  to  implement  the 
Commtssion's  express  intention  In 
Docket  202S2;  namely,  that  all  ama- 


teur licenses.  Including  those  Issued  to 
novice  claas  operators,  are  normally  to 
be  valid  for  5  years  from  the  date  of  is- 
suance or  renew^al, 

Z.  Since  the  amendment  we  are 
adopting  is  editorial  Ln  character, 
merely  amending  the  rules  to  ensure 
their  conformity  with  prior  Commis- 
sion action,  the  prior  notice  and  public 
procedure  provisions  of  the  Admlnis^ 
trative  Procedures  Act  5  VJ&.C.  553. 
are  not  applicable.  Authority  for  thJ* 
airlion  appears  in  sections  4(1),  5(d», 
and  :3Q3  of  the  Communications  Act  of 
19S4,  as  amended. 

4.  Accordingly,  It  [s  ordered  that 
197,50  of  the  Commission's  rules  Is 
amended  as  set  forth  below  effective 
May  15.  1978. 

(Sees.  4.  S.  303,  48  Slat.,  as  amended,  10^, 
tOf»,  1082:  47  JJM.C.  154.  155,  303.) 

PEDEEtAl  COUMUNICATIONS 

Commission. 

HiCUARD  D.  LiCHTWAapTp 

Executive  Dirtctor. 

Part  07  of  chapter  I  of  Title  47  of 
the  Code  of  Federal  Eegulatlona  Is 
amended,  as  follows^ 

1.  §97.59  (aJ  and  (b)  are  amended  to 
read,  ss  foUows: 

1 97.59     LtcciiR«  temL 

<a)  Amateur  operator  licenses  are 
normally  vaJid  for  a  period  of  5  years 
from  the  date  of  Issuance  of  a  new  or 
renewed  license. 

<bl  Amateur  station  licenses  are  nor- 
mally valid  for  a  period  of  5  years 
from  the  date  of  issuance  of  a  new  or 
renewed  license.  All  amateur  station  li- 
censes;, regardless  of  when  issued,  will 
expire  on  the  same  date  as  the  licens- 
ee's amatetir  operator  license* 

rAtT  97— AMATEUR  RADIO  SetVlCE 

Oparator  CloiUf,  Privilag«i,  end  Ra- 
qutremonH  in  Hie  Amateur  Rodio 
Service 

AGENCY:  Federal  Communications 
Commission. 

ACTION:  Pinal  rules. 

SUMMARY:  The  FCC  Is  amending  Its 
Amateur  RadJo  Service  rules  to  make 
all  amateur  frequencies  above  50  MHsb 
available  to  Technician  Class  amateur 
operators  and  to  make  the  Novice 
Cla&s  amateur  operator  license  renevy- 
ahle  and  valid  for  live  years.  We  are 
taking  this  action  to  give  TochnJeian 
Class  operators  more  flexibility  Ln 
their  operations  and  to  make  it  easier 
for  Novice  Class  operators  to  remain 
licensed  amateur  operators^  We  cxpe^^t 
our  action  will  result  In  both  more  ef- 
Helen  I  use  of  the  spectrum  above  50 
MHz  by  ajQiateur  opera  ton  aiid  an  in- 
erease  tn  the  number  of  Novice  Cla.i3 
amatetir  operatoi^ 

EFFECTIVE  DATS:  May  15,  1971, 

ADDRESSES:  Federal  Communica- 
tions Commtssion,  Washlnstfim,  D.C. 
3CHI54. 


FOR      PORTHER      INFORMATION 
CONTACTS 

Joseph  M.  Johnson.  Personal  Radio 
Divisloa  Safety  and  Special  Radio 
Services  Bureau,  202-632-7250  (This 
Is  not  a  loll- free  telephone  number.! 

SUPPLEMENTARY  INTDRMATION: 

Adopted:  March  22,  1978. 
Released:  April  6h  1978. 

By  the  Conunission:  Comnyssloner 
White  dissenting. 

In  the  matter  of  amiendment  of  Part 
97  of  the  Commission  s  Rules  concern- 
ing operator  classes,  privileges,  and  re- 
quirements In  the  Amateur  Radio  Ser^ 
vice  (41  FR  25013). 

Docket  No.  20282:  KM  ]1>IB.  U83. 
1454.  1456,  1516,  1531.  1526.  1535.  156B, 
1572.  1802,  1815,  162*.  1533.  1558.  1724, 
1793.  1805.  1841.  1920-  1947.  1975.  1991. 
2030.  2043.  2053.  2149.  2150.  2162.  2166. 
2218.  2219.  2256.  2284.  2449;  PC  78-212. 

I.  On  December  16,  1974.  the  Com- 
mission released  a  Notice  of  Proposed 
Rulemaking  in  this  proceeding  U'hich 


was  published  in  the  Fedcr^^l  Register 
on  December  20,  1&74  <3t  FR  44042>.  A 
First  Report  and  Ordtr  wfui  released 
on  June  15.  1976  f4l  PR  25013),  This 
Second  Rcrport  and  Order  Is  a  further 
step  tn  the  resolution  of  the  very  com* 
plex  and  far  reaching  propotaJi  of  the 
Notice, 

2,  In  the  Notice,  the  Commission 
proposed  to  expand  the  frequendei 
avaOable  to  Technician  Class  licensees. 
Presenijy,  Tet^hnlclans  may  operate  in 
the  bantfe  50.1-540  MHz,  145-148 
MHz,  and  on  all  amateur  frc<}uencie& 
above  220  MHt.  The  proposed  rules 
would  have  permitted  operation  on  all 
amateur  £re<|uencjefl  above  50  MHz. 
Thts  propoaal  vaa  supported  by  the 
American  Radio  Relay  League 
tARRL)  In  tts  comments,  and  by  nti« 
merous  indhidual  amateurs. 

3,  In  tifht  of  arLions  now  being 
taken  in  Docket  21033  concerning  fre- 
quencies available  for  repeater  st4itio& 
use.  we  believe  the  time  has  come  to 
grant  expanded  frt'qunnry  privileges 
to  Technifians.  Specilically.  we  will 
amend  Section  97  7id)  of  the  Amateur 
Radio  Service  Rules  to  permit  Teehnl- 
clan  Class  licensees  to  operate  on  all 
frequencies  above  50  MHz.  We  believe 
this  action  will  &lve  greftter  flex  lb  111  ty 
to  such  liccnseen  tt'ho  wish  to  do'  ex- 
perimental and  weak- signal  work  in 
the  50  MHz  and  144  MHk  bands. 

4.  In  Docket  20282  the  Commt^^lon 
also  proposed  to  make  ihe  Novice 
Class  operator  license,  which  is  cur- 
rently a  two  year  no  n- renew  able  li- 
cense, a  five  year  renewable  license. 
There  was  strong  support  for  this  pro- 
posal tn  the  commentAg  and  we  are 
adopting  it  as  proposed-  We  are 
amending  Section  97.1)  or  the  Rules 
accordingly.  Licensees  now  holding 
Novice  Class  Ifcenses  may  renew  them 
tipon  proper  application, 

5.  In  view  of  the  foregoing,  we  be- 
lieve that  the  amended  nijes«  as  dis- 
cussed above,  are  in  the  publle  Inter- 
est, Accordingly,  purauant  to  author- 
ity contained  \n  Sections  4fl)  and  303 
of  the  Conxmunicailons  Act  of  1934.  as 
amended,  it  ts  ordered  that  Part  97  of 
the  Co!t)mi&slon'5  Rules  la  amended  as 
set  forth  in  the  attached  Appendix.  It 
is  further  ordered  that  this  proceeding 
is  continued.  The  rule  amendments 
adopted  herein  become  effective  May 
15.  1978. 

tfiecs.  4.  303,  4&  Sut..  is  amendecL  lt)e«, 

iflfls:  47  u,s.c.  154,  aoa.i 

Federal  CoMMtnncATiONS 

Commissi  OM. 
WjUJAM  J.  THlCAaiCO, 

Secretary. 

Part  97  of  Chapter  I  of  Title  47  of 
the  Code  of  Federal  Regulations  \M 
amended,  a^  follows: 

1.  S^9T.7(dJ  is  amended  to  read,  as  fol- 
lows: 

f  9t,7    PrHilr^t  of  operalor  IkriiHfiii. 


(d>  Technician  data  All  authorized 
amateur  pnvileiges  op  the  frequencies 
^-0  MHz  and  above.  Technician  Class 
licenses  also  convey  ihe  full  pdvUeg^ 
of  Novice  CU^  tlcenaei. 


X.  In  I97.U,  paragraph  <b>  is  de- 
leted, paragraphs  (ci  through  (f)  are 

redesignated  paraRrapm  ^b)  through 
ce).  and  paragraph  (a)  Is  amended,  as 
follows; 

S97J3     Rmrirml  or  mrHJiriratiaji  of  opera- 
tor liceiu«. 

(a>  An  amaieur  radio  operator  li- 
cense may  be  renewed  upon  proper  ap- 
plication. 


PART  97— AMATEUR  RADIO  SERVICE 

SimplificQifon  of  the  Uceniing  and 
Cotl  Sign  Ai«Egnffi«i%t  Syttemi  in 
fha  Amateur  ftodio  $arvie« 

AGENCY:  Fedsral  Co mmunlca lions 
Commission. 

ACTION:  Final  rule-S- 

StrMMARY:  The  PCC  Is  ellminallng 
the  availability  of  special  call  signs 
prefixed  by  the  letters  "WR"  for  sta- 
tions in  repeater  operation  in  the 
Amateur  Radio  Service.  We  think  each 
amateur  radio  operator  should  have 
one  station  license  and  one  call  sign. 


ise 


"WR"  raJI  signs  are  uimeccsssLry.  We 
expecl  ihe  ellmlimtlon  of  "WR''  e&U 
tigtiA  for  fit&Uons  in  repemler  o[>eratic>n 
win  h*v^  no  sigmfirant  effect  on  oper- 
itliinA  coiidiicted  In  the  Am&t^ur 
RAdlo  Service. 

EFFECTIVE  DATE;  Non^AppUcaWe. 

ADDRESSES:  Federtil  Commimica* 
lionfi   Commi^ion^   WabStilnffton,  D.C- 

FOR  FURTHER  INFORMATION 
CONTACT: 

Greifory  M.  Jones.  Personal  Radio 
DiviBJon.  Safety  and  Special  Radio 
Servicea  Bureau,  20a-S34-flSl9,  <This 
is  not  a  toil-free  teJephone  ntiinber.) 

SUPPLEMENTARY  INFORMATION: 

AdoptiMi  BdArcti  23,  1978. 

Releu^d:  April  6.  1978. 

By  the  Comnusslon:  Commissioner 
White  dissenting. 

In  ttie  matter  of  the  simpliilcatJO'ti 
of  ihe  licensing  and  call  sign  assign- 
men  I  syati^m^  In  the  Amaieiir  Radio 
Service  (43  FR  7332K 

What  is  the  Backoround  or  This 
Proceedino? 

1.  In  i  Notice  of  Proposed  Rulemak- 
ing in  Docket  21135,  released  March 
II,  1&7T,  42  FR  15438  (191*1%  the  Com- 
mission acted  on  its  oun  initiative  and 
propoited  several  major  rcvifions  of  its 
Amateur  Radio  Senice  regulaliocis,  47 
CFR  f  97.1,  eE  seq.  Comments  on  our 
proposuLls  orere  due  no  later  than  June 
2p  1B77.  Reply  c&inmrnta  were  due  no 
later  than  June  30.  1917.  The  Ameri- 
can Radio  Relay  League.  Incorporated 
CAHRLt  peUtioned  for  an  additional 
UUny  dajn  to  wlucli  to  stjibmit  com- 
ment and  reply  comments.  Oq  May 
19.  1977  the  Chief.  Safety  and  Special 
Radio  Services  Bureau,  acting  under 
delegated  authority,  denied  the 
AHRLjj  petition,  stfl^tlni?  that  tlie 
eighty 'three  day  commc;rit  period  tiie 
Commission  provided  was  adequate^ 
and  til  at  rapid  resolution  of  the  issues 
raised  tn  the  Notice  of  Proposed  Ruie- 
maktng  in  Docket  2113S  was  essentiaL 

2.  In  the  Notice  of  Pro  posted  Rule- 
making in  Docket  It  135  we  proposed 
to  ElmpUfy  greatly  the  Ucensinf  and 
call  sign  a&siniuDent  systems  m  the 
Amateur  Radio  Service,  We  proposed 
to  dl&rontlnue  the  issuance  of  alt  anja^ 
Irur  atatlon  hccnscs,  except  primary 
station  licenses  and  space  station  U* 
censefi.  Specifically,  we  proposed  to 
eliminate  Radio  Amateur  Civil  Emer- 
gency Service  (RACES)  stntions,  spe^ 
dal  event  stations,  club  stations,  mili- 
tary recreation  stations,  secondary  sta- 
tiofja.  repeater  stations,  auxiliary  link 
stations  and  control  stations.  We  al^o 
proposed  to  amend  the  Amateur  Ser- 
vice rules  to  state  that  all  amateur  sta* 
tion  call  slgn£  would  be  assigned  on  a 
systematic  basis.  As  part  of  our  calt 
sign  proposal,  we  proposed:  to  elimi' 
nate  the  availabiliLty  ol  distinctive  csll 
sigxa  iot  repeater  stttionA  (caU  msns 
prefixed  by  the  letters  "WR*  i  and 
RACES  ttatJonti  (caU  &ifn&  prefixed  by 
the  letteia  "W€r*>. 

3.  The  Commission  adopted  a  First 
Report  a<id  Order  in  Docket  21 135  on 
Febniary  8.  1978.  In  the  First  Report 
and  Order  the  Commis^iDn  eliminated 
the  A vai, lability  of  Bt'condary  statiotis 
and  special  event  siEitlons.  We  also 
amended  the  amateur  rules  to  elimi- 
nate exlrstir^e  spenai  call  sign  pro- 
gramji.  We  did  not  adopt  our  proposal 
to  eliminate  se^parait  club,  mtlitajT  re- 
creafion  and  RACES  station  licenses. 
Instead^  we  proposed  to  ad  out  new 
rulea  restricting  the  elEglbitity  for  surh 
licttaea.  We  did  not  act  at  ah  on  our 
propomlc  to  eli!::una^e  rvpcster.  auxil- 
iary link  and  control  stations  licenses 
or  to  ehmmate  the  availability  of  dis^ 
LLnrtive  Chil  signs  for  rtpe&ter  stations, 

4.  Our  pro^Kxsals  to  eltniluate  sepa- 
rate repeater*  auxiliary  link  and  con* 
trol  station  licenses  diirillrated  a  pro* 
posal  we  made  In  a  Kotlce  of  taQulry 
and  Notice  of  Proposed  Rulemaking  in 
Docket  21033.  43  FK  30? 9  a977).  In  a 
Report  and  Order  in  Docker  ?.103:3,  re- 
leased St^plember  3T,  1977,  FCC  77- 
651^  the  Commission  amended  its  rules 
to  eliminate  the  availability  of  repeat- 
er* auxiliary  link  and  control  Elation  U- 
eenaea.  On  November  4.  197T  these 
IVfTUtations  9.ere  stayed  pending  dispo- 
sition of  several  petitions  requeslin^ 
reconsideration  of  our  action  in 
Docliet  21£i33.  In  a  Memormndum 
Opinion  and  Order  in  Docket  21033. 
also  adopted  today,  ve  are  aifirmtnie 


our  original  decision  to  <Je!ete  the 
availaiiLlity  of  repeater,  auxiliary  link 
and  control  station  licenses.  Further 
dlsctissioti  of  th^'s^  Issu^  in  connec- 
tion with  this  proceeding  is  ther*'fore 
not  necessary.  Rather,  wt  will  con.'iidcr 
the  one  remain itig  unaddrta2>ed  issue 
in  Docket  11135.  namely.  '  WR"  call 
signs  for  stations  hi  repeater  oper- 
ation. 

What  WLifE  Oun  Spkctftc  Fhopqsals 
AMD  Why  Dm  We  Make  TKiiM? 

5.  In  our  Notice  of  Proposed  Rule- 
making in  Docket  21135  we  proposed 
to  c^lirninaie  the  bvailabllity  of  station 
call  siRns  prefixed  by  the  letters  WR" 
for  Etaticns  in  repeater  operation,  We 
made  this  proposaL  a^hlch  Involves  a 
change  in  Commission  policy  rather 
than  an  sunendment  to  a  specific  rule, 
to  bring  our  regulatory  programs  Into 
closer  alLet:ment  with  our  existing  re^ 
sources.  We  said  %'e  could  discern  no 
compellmg  reason  to  contmue  our 
complex  system  of  call  sign  assign- 
ment in  the  Amateur  Sertlce,  a  system 
which  requires  an  allocation  of  our 
limited  resources  sufficient  to  degrade 
significantly  the  services  we  offer  to 
amateur  llcenfices  In  other  areasi.  We 
Indicated  that  we  were  aware  thai  our 
proposal  in  Docket  21135  to  eliminate 
the  availability  of  "WR"  call  signs  en- 
tirely CO  11  flirted  %i:h  a  proju'val  we 
made  in  D^cUtei  214^33  i-i.  tj  u^i^  'WH'* 
call  siens  avaliihle  Jn  Ctytia.in  to&tarces 
to  s:t2:vt'3iis  in  icpcatcr  ope^atljnu'  We 
conclude  thai  onr  pr^it^^^  to  eHmi- 
nate  "WR"  call  slfna.  wtven  tai-n  with 
our  other  ran  ulcn  propvjt^iais,  would,  if 
adopted.  '  result  In  a  siscpler  and 
fairer  dill  alsn  aaii^gnment  ^stem  artd 
would  perrpJt  us  to  conc?-"trate  oiiT 
•  •  •  resources  on  ar^^as  more  produc- 
tive for  the  Amateur  Radio  San  ice." 

WHAt  Ota  titi.  COMntEWTs  Sht7 

6,  The  majority  of  those  c(M„m*>nt* 
In^  on  our  proposed  irmpJIflcutloii  of 
the  amateur  station  caU  sign  system 
did  not  acfdreiv  tiie  question  of  the 
eHmlnatton  of  "WR  '  call  sigrts  for  sta- 
tions in  rep'-ater  operation.  Rather, 
most  re^sndents  focused  their  com^ 
men  IS  on  other  a^>ect£  of  the  eaJl  sitti 
proposals,  such  as  tht  proposals  Ui 
filiminate  t^e  pro^isicTis  of  the  rules 
which  permit  Ltd  former  hcilden  of 
ii>eciflc  call  sUtris  to  rea^ulre  mose 
call  sigrs  and  wnich  p^rmiiurd  Uoens- 
t^m  holding  so-called  "  prefftrred"  call 
signs  u.e.f  call  aliens  consisting  of  or.e 
or  two  letters.  folkiw*?d  by  one  diFit, 
fuUGwed  by  t^o  letters,  or  call  signs 
consisting  of  one  letter,  followed  by 
one  di^ii,  followed  by  tViree  IctLtrs)  to 
retain  prcicrrud  Call  signs  when 
Chan^ng  th^ir  glation  loeatirirs  frrjm 
one  call  s  gn  region  to  aaother  call 
sign  region, 

7,  The  cj>mmtnts  about  the  propoiied 
rumination  of  WR"  caU  signs  weie, 
for  the  most  p^irt.  nc-^aUve.  Although 
we  cannot  dibCuss  each  CfsmnMnt  indi* 
VI dually,  becauite  of  the  number  «e  re- 
ceived. tJie  folio  ft  Ifig  were  repfeseuta- 
tive  of  the  aiKumcnts  advanced 
ar&loBt  the  ei^mlnation  of  *-WR'*  caU 
iigns; 

B.  Fro^rmmmlng  of  automatic  ^dentl« 
flcation  equipment  to  tTansmit  the  call 
sli^  of  a  Si  n: Ion  in  repeater  opti^ratlon 
would  be  diffirult.  particulaiiy  if  ther 
call  signF  of  more  than  one  Amatt*ur 
stations  are  to  be  UJ^ed  for  identiiylng 
the  station  placed  h\  repeater  oper- 
ation, 

b.  No  one  would  be  wLUina  to  'lend" 
hLs  primary  statiffn  ':&11  sigi.  to  a  bU- 
tion  in  repeater  ovtsraUon.  sir^ce  to  d*} 
so  would  make  the  £>enion  "lendlmt" 
hti  call  si^n  responsible  ft-r  the  trans- 
m<tssions  of  all  users  of  th^^  station  in 
repeater  opera  1 10 Oh,  inrludiiJif  thos-e 
transmissions  which  violate  the  Cota- 
misstcm's  rtiles. 

e.  Many  amateur  ItcenEe^  travel  ex- 
tensitcly  d^ound  the  United  States  lii 
c;dfr  to  make  eflectUe  use  of  existing 
repsato"  fixations*  amateur  licensees 
who  trfivsl  muf :  ufi«  p^jbltiihed  directo- 
ries listj-:^  repealer  stations  in  oper- 


atif^n.  E:  mi  nation  of  '*WR"  call  ^\^tiB 
would  dlinir/.sh  the  urtlity  of  mich  di- 
reriories  and  make  operation  away 
froiu  liLSi^me  more  t-^ilflclilt  for  am^l^ur 
lictrise«t 

d.  The  call  M^ns  of  existing  repeater 
stations  are  nirll  known.  To  eliminate 
diatLnc*:ve  call  &±^ns  for  repeater  sta- 
liOitA  Would  Unnecessarily  complicate 
repeater  opera  tion. 

e.  It  Is  important  in  sltuaticns  in- 
volving: Intel  ference  to  or  from  a  sta- 
tion in  repeater  operation  that  the  sta- 
tion in  repeatc^r  opt  rat  ion  bt  icadily 
iiJen:iJiablB.  To  eliminate  "WR"  call 
signs  should  make  Identification  and 
2Dca!:ion  of  ;»L«.tlorLS  in  re- peat er  oper- 
ation more  dlfflciat  than  it  is  ioday. 

What  Acvioj*  Ahe  We  TAxnro  ash 
Witv? 

fi  We  have  carefully  reviewed  all  the 
cummenta  we  received  addrettiiiK  the 
ifi^ue  of  "  WH''  call  signs  for  statfoos  in 
repeater  operation,  and  have  condud- 
ed  that  the  ariuments  against  elimina- 
lion  of  "WR  '  call  signoy  although  iar 
from  frivoulous.  ar«  outweighed  by 
other,  mort'  compelling  consbde rations, 
rsimely^  thi"  t;:xtt<nsion  of  the  principle 
adopted  in  the  First  Report  and  Order 
that  ^:j.(ih  ajnateur  operator  fihouid 
have  oucf  station  Ucensc  and  one  sta- 
tion call  ik^n.  Accordlnjp;ly,  we  will  no 
longer  issue  "WR"  call  £ljni^  to  sta- 
tions in  repeater  operations/  Licensees 
of  stations  vtih  '^WR"  call  signs  will 
not  be  prrmitted  to  retain  those  call 
Signs  after  the  expiration  ol  their  sta- 
ti^cj  tUt*n*^*a. 

§.  In  eliminating  the  availability  of 
'  WR'  call  signs  for  stations  In  rep^t- 
er  QE7^ration»  we  emphnalze  our  firm 
belie i  that  our  action  vill  not  adverse- 
ly affect  operations  conducted  in  the 
Amateur  ^rvice.  The  elimination  of 
"WH"  call  sIgnSf  taken  in  connecUon 
with  our  simultaneous  elimination  of 
sefjitrftte  licefLses  for  reptatcr  stations 
in  I>uckt;t  :il033«  means  that  any  sta- 
tion may  be  placed  in  repeater  oper- 
atlon.  UAing  Its  existing  call  sign,  wlth^ 
out  prior  Commission  authorl^atlonK 
Amateur  siationa  were  operated  as  re- 
peater stations  for  many  years  before 
the  Cormnls^on  adopted  rr-gulations 
goveminjh^  the  licensing  and  operation 
uf  rcpeatffr  and  associated  stations  in 
Docket  18«03.  37  FCC  2d  225  (1&72X 
Thus,  UJitil  little  more  than  five  years 
a^o.  the  Commission  bad  Issued  no 
WR"  call  signs  whatsoever.  More- 
over, the  CommlSolons  decision  tn 
1&72  to  re^iulre  separate  licenses  and 
call  signs  for  stations  in  repeater  oper- 
ation was  not  particularly  well  re- 
ceived by  the  amateur  community  at 
that  time.  We  found  It  odd,  to  say  the 
leasts  that  there  Is  now  so  much  oppo- 
sition to  action  which  Just  five  years 
ago  would  have  been  overwhehningly 
approved  by  amateur  Ucenseesu  In 
sum.  what  we  are  doing  in  thts  pro- 
ceeding and  in  Docitct  21033  is  to  re- 
lieve tumBMSiaiT  restrictions  on  ama- 
tetir  licgmeei.  lo  make  It  eaaler  for 
amateurs  to  place  stations  In  repeater 
operation,  and  to  relieve  the  Commis- 
sion of  an  adnunistralive  burden 
which  has  proven  to  be  unnecessary.* 

10.  We  do  not  think  the  argumenLs 
against  eliminating  the  availability  of 
"WR''  call  signs  are  persuajilve. 

a.  Programming  of  automatic  Identi- 
fication equipment  to  transmit  prima- 
ry, secondary  or  club  station  call  signs, 
Instead  of  "WR"  call  signs*  should  not 
present  licensees  with  a  significant 
problem.  Indeed,  after  the  Commis- 
aion  adopted  new  repeater  operations 
regulations  on  September  1977,  but 
before  tho&e  regulations  were  stayed 
tn  November  197t«  many  amateurs 
prepared  to  place  new  stations  in  re- 
peater operation.  We  are  not  aware  of 
anch  substantial  difficulty  encoun- 
tered by  the  licensees  of  such  stations 
In  programming  their  automatic  iden^ 
Uflers  to  transmit  non  "WR"  call 
signs,  although  It  has  been  brought  to 
our  attention  that  some  automatic 
progranuning  equipment  cannot  retain 


'In  both  our  Motk**'  of  Prflp^osL^ra  RyNirnhk- 
Ins  tnd  Heport  sjimi  Order  in  DacV.vi  S3 033 
ih'e  TvcogTiiijed  iht  d^JilratallJty,  hoin  tram 
tiir  user's  siMittpulni  tnd  thi;  enforrf  mt^i.t 
MandpoJciL.  nT  rroi'iumji  a  mech^fii^ir^  by 
which  one  rDoniioMtif  m  Irequeiw-y  uicwi 
%-hribcr  or  aot  he  is  iLttf  nJne  to  a  st^iiofi  ill 
tttt^iAcT  Operation.  Wt  Ad^pttd  m  t'4v;  re- 
QtLLr;^^  a  sfAUi>n  in  icpeiUer  o^xriXi^m.  io 

word    iepea£#r"  after  iht  «tatid:i  rail  ilsb 
twhrn  identifyUiff. 


=  The  fiTuvem\n9  at  repftster  itatlon  II- 
ccas^h  5n^«*  b*ifn  "IroBen"  aincff  Septemtier 
31.  ift"T.  1  ill*  ij^t  "WH"  eaU  sign  hu.  there* 
fore.  £lrr^d>'  h^Mfti  issued. 

'In  thtft  cofuvKtion,  we  refer  the  remd/er  to 
purafraph*  1-f  Of  otn-  First  R«|nrt  uid 
Omer  in  Lhii  prooeedine,  tn  vht^n  v^  L^sdl- 
cate  ihftt  ehmliutloQ  of  &ii  sp«k^iil|  e-jai  sign 
pro^rami  vtil  h^'Pt  &  sutistajitJAJ  twneficiii 
effect  on  Lbv  efflcirDey  of  our  amaLeuf  pro- 


alt  the  characters  feg.,  WB6XXK/ 
RPT)  our  rules  require  to  be  transmit- 
ted as  station  identify  Liue  by  stations 
in  repeater  operatlm.* 

b^  We  believe  the  contention  that  no 
one  would  be  wiiting  to  permit  his  pri* 
mar>'  station  caB  sign  to  tw  used  by  a 
■tation  tn  repeater  operation  has  no 
merit,  ft  is  true  that  the  licensee  of 
such  a  station  would  be  responsible  for 
all  transmissions  of  the  station,  include 
Ing  those  in  violation  of  our  rulesi 
however*  the  licensee  is  always  respon- 
sible for  the  proper  operation  of  his 
Itatlon,  whether  or  not  it  ha^  a  "WR" 
call  sign,  If  an  existing  repeater  sta* 
tion  Is  affiliated  with  a  club,  the  sta^ 
tion  trustee  is  leeally  responsible  for 
the  station's  transmissions.  If  a  repeat- 
er station  is  licensed  to  an  individual 
amateur,  he  is  as  responsible  fiJr  the 
proper  operation  of  the  repeater  sta< 
tion  as  he  Is  for  the  proper  operation 
of  his  primary  station-  In  this  regard, 
whether  a  station  is  assigned  a  -WR  * 
call  sign  or  not  make«  no  legal  differ- 
ence whatsoever,  The  licensee  ii 
aiways  responsible  for  the  proper  op* 
eration  of  his  station. 

c^  We  are  aware  that  many  amateurs 
travelling  around  the  tin  1  ted  States 
make  use  of  open- access  repeater  sta- 
tions when  they  are  away  from  home. 
We  are  also  aware  that  amateurs  who 
are  away  from  home  rely  frequently 
on  published  repeater  directories  to 
determine  the  frequencies  and  call 
signs  of  repeater  stations  in  various 
parts  of  the  country,  We  do  not  be- 
lieve, however,  that  eliminatJOfi  ol  the 
availability  of  "WR^^  <^1  signs  wtn  afg~ 
nlf leant) y  affect  the  utility  or  reliabil- 
ity of  repeater  directories.  Nor  do  we 
believe  that  elunmation  of  "WR"  call 
signs  wiu  make  It  moi^e  difficult  for 
amateurs  travelling  away  from  home 
to  make  use  of  stations  in  repeater  op* 
eration.  We  presume  that  the  frequen- 
cies used  by  new  stations  placed  in  re- 
peater operation,  without  "WR"  call 
signs,  will  be  coordinated  as  they  have 
been  in  the  past^  with  amateur  repeat* 
er  councils.  We  further  presume  that 
most  new  stations  placed  in  repeater 
operaUon  wtil,  upon  successful  fre- 
quency coordination,  be  listed  In  the 
various  published  repeater  directoriea. 
in  the  same  way  a  station  with  a 
'*WR"  call  sign  is  listed.  The  absence 
of  a  "WR"  call  sign  simply  makes  no 
difference  fromi  an  operational  stand- 
point. 

d.  It  may  he  true  that  the  caU  signs 
of  some  existing  repeater  stations  are 
well  kno^Ti.  We  do  not  believe,  howev- 
er, that  elimination  of  "WR'"  call  signs 
for  stations  In  repeater  operation 
would  cause  much,  If  any,  confusion. 
First ly,  most  amateur  operators  are 
accustomed  to  dealing  with  many  dif- 
ferent call  signs  in  their  everyday  op- 
eratlons.  Amateur  operators  wjli  we 
believe,  experlQice  no  difficulty  adapt- 
ing to  new  call  signs  for  stations  in  re- 
peater operation.  Secondly,  and  mare 
Importantly,  tt  has  been  our  experi- 
ence that  man>'  amateurs  are,  for  the 
most  part,  unaware  of  repeater  station 
call  signs,  or,  if  they  are  aware*  tend  to 
downplay  their  significance.  That  Is, 
most  ajnateuis  place  much  greater  im* 
portance  on  the  frequencies  on  wiiich 
a  repeater  station  operates  than  on 
the  call  sign  of  a  repeater  station.  For 
example,  most  amateur  operators 
would  refer  to  WR3XXX.  operating 
on  146.31  MHz/148.91  MIIz,  not  as 
WR3XXX-  but  as  the  ■  31/91  ma^ 
cliine/'  Our  respondents  m  this  pro- 
ceeding  therefore  appear  lo  havt 
greatly  overemphasL^cd  the  Impor- 
tance of  "WR"  call  signs  for  stations 
in  repeater  operattorv 

e.  We  agree  that  it  Is  very  important 
in  die*  In  which  a  sutlon  in  repeater 
operation  causes  radio  frequency  in* 
lerference  thai  It  be  easy  to  identify 
and  locate  the  station  In  repeater  op* 
eration.  We  do  not  believe,  however, 
that  a  "WR"  can  sign  makes  any  per* 
ceptlble  difference  one  way  or  the 
other  In  the  resolution  of  Interference 
complaints.  If  a  station  Is  in  rep^acer 
operation  with  a  non-"WR"  call  sign 
and  is  causing  interference,  it  should 
be  no  more  difficult  to  contact  the  li- 
censee than  If  a  station  with  a  "WR" 
call  sign  were  causing  the  interference. 


■In  Docket  31l»3l  Wf  are  iimeiutiiiff  our 
IdentiflaUo^  rule  to  permit  Ucenseei  em- 
l^ymt  tdea^^phy  for  liletitlfleatJMn  lo 
Append  tiiher^R'*  or  RPT'  to  Lh«r5taUon 
call  ticna 
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The  AlOlnfl  address  of  the  licensee 
flDd  ttif  itatlon's  ItwaUQii  are  coti- 
tjilnpd  In  CDmniLfisLon  records  both  for 
fitations  with  "WR"  c&ll  signs  and  sta- 
tions rt'llhout  "WR"  call  slgtis.  H^jsoIu- 
Uon  of  Interference  complaints  would, 
therefore,  not  be  made  BJiy  more  dlffl- 
cull  by  permJiting  statiooa  in  repeater 
opefatlon  to  me  ami'  WR''  c&U  algna. 

CoKCLUsioir 

11.  In  conclusion,  ve  b&ve  £tiown 
Usmt  the  iisu&nc^  of  *'WR'^  ^11  nLgiu 
eeoBUtutes  an  unnet^ssary  drain  on 
tMt  Mail  ted  resources,  thai  elimination 
of  "WR**  call  signs  will  hare  no  slgnif  t^ 
cant  effect  on  amateiir  repeater  <ifi«f^ 
attona.  and  that  the  arsuments  of 
ihoge  objecting  to  the  etimlnaiion  of 
"WR'*  call  signfi  are  withoui  merit.  Ac- 
cordingly, we  order  that  no  new  "WE'* 
are  to  be  Issued.  Licensee  now  as- 
stsned  "WR"  fall  signs  may  continue 
to  use  these  call  signs  until  the  expira- 
tion datet  of  their  station  ticens^, 
(We  note  that  stations  assigned  "WR" 
call  Algns  are  exempt  from  the  station 
Identification  requirements  of  3e<;tlon 
e7.e4(d)a)or  tht^KuJesJ 

12,  We  are  continuing  Docket  £1135. 

FiTDEiUL  Communications 

CoMMrssroKn 
Weu-iah  J.  Thicarico, 


fAltr  97— AMATEUR  RADIO  SERVICE 

D«r«gulctflen  of  ltul*f  To  SlmpllfY  the 
Licenflng  and  OperoHon  of  Com- 
pl*x  SyitAint  of  Siflliofii  end 
Modify  Repeotvr  Sabbondi  in  th« 
Amoimut  Rodlo  Scrvi^ 

AGENCY:  Federal  Communications 
Commtsalon. 

ACTtOW:  Hnil  rules. 

SUMMARY:  The  FCC  is  amending  its 
Amateur  Radio  Service  rules  to  eliml- 
nate  the  avmllabihty  of  repeater,  auxll- 
iar>'  linJt,  and  control  station  Ucensea. 
We  are  also  mairing  several  oiticr 
changes  in  the  rules  govemlne  the  op- 
eimUon  of  repeaier  and  associated  sta> 
tlons.  We  are  takiniE  this  action  in  re- 
sponse to  several  petitions  requesting 
that  we  reconsider  action  we  had  orfgl* 
nilly  taken  In  September  Wll.  We 
expect  our  action  will  make  It  much 
easier  for  amateur  operators  wishing 
to  pl*jce  their  stations  in  repeater  op- 
eratlon  to  do  so, 

EFFECTIVE  DATE:  May  15,  1978. 

ADDHESS:  Federal  Conunurdcationa 
Commlsilon,  Washlngrton^  D.C.  20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Robert  CasBler.  Personal  Radio  Dlvl^ 
slon,  Safety  and  Spcciai  Radio  SiT' 
Moei  Bureau.  202-634^6620,  (This  Is 
not  a  toll' free  number  J 

SUPPLEMENTARY  INFORMATION; 

Adopted:  March  22.  I978> 

Released:  April  e.  1378. 

By  the  Commission:  Commissioner 
White  ifisse^Ung. 

In  the  matter  of  deregulation  of  part 
91  of  the  Conunbslon  £  rules  to  sim- 
plify the  licensing  and  op«fation  of 
complex  syfttema  of  stations  and 
modify  repeater  subbands  in  the  Ama- 
teur Ead^o  Service. 

1.  The  Commission  has  before  It 
eight  petitions  for  reconsldetmtlon  of 
the  action  it  took  in  Docket  21033  on 
fieptanber  2L  I^T  Xh^e  peUttons 
were  fUcd  by  the  American  Radio 
Relay  Leaiiue.  Newington,  Conn.; 
Robert  Blimhara.  Elsln,  Dl.:  Laurent  J. 
BLouin,  Derry,  N.H.:  The  Chicago  FM 
Club,  Arllnaton  Heights.  HI.:  Corwtn 
D.  Moore.  Jr.,  on  behalf  of  the  Michi- 
gan Area  Repeater  Councils  Ann 
Arbor,  Mich.:  Jospeh  H.  Relsert,  Jr.,  of 
CThcim^sford,  Mass.:  The  San  Antonio 
Ri'ppater  Organization  (SAROn  San 
Antonio,  Tex.;  and  Paul  Wade,  Somer- 
vllle,  V(.J.»  all  according  to  section 
1.42 D  of  the  Commission's  rules. 

BA<7K0R0TISn) 

3.  The  Commission  proposed  In  a 
notice  of  Inquiry  and  notice  of  pro- 
potied  riJl« malting  in  EJocket  2L033,  re- 
leased January  6,  1977  (42  FR  20891,  to 
substanitally  change  many  of  the 
rules  governing  the  licensing  and  oper- 
ation of  repeater  stations  and  associat- 
ed stations  In  the  Amateur  Radio  Ser- 


vice, We  proposed  at  that  time  to  end 
the  separate  licensing  of  repeater, 
auseillary  link,  and  control  stations,  to 
open  up  nearly  all  amateur  bands  for 
ftpeilter  operacionf;  and  to  reduce  the 
station  identification  and  logging  re- 
qulremjents  for  repeater  operation. 
These  proposals  were  In  furtheranc* 
of  the  Commission's  policy  of  dcrtgu- 
latlon  of  the  Amateur  Radio  Service, 
and  ftimpliricatlon  of  licensing  of  Ama- 
teur radio  stations.  The  Commission 
also  cited  progr^s  amateurs  had  made 
toward  self -regulation  tn  the  operatlim 
and  de^'elopment  of  complex  systems 
oil  ctalloiu^ 

3.  final  reg^atlons  tn  Docket  3!0!I3 
were  adopted  by  the  Commission,  and 
released  Septemlier  27,  1977  (42  FR 
S34I9).  In  this  action,  the  Commii^lon 
changed  the  amatetir  rules  to  allow 
amateurs  to  operate  repeaters  i!i  jihout 
requiring  a  separate  IJcense.  it  opened 
all  frequencies  above  220  MHz  to  re- 
peater operation  f except  for  435-438 
MHz)  and  added  U4.$  to  I45.£  MHs  aa 
a  repeater  sub  band  In  the  144-148 
MH«  amateur  band.  The  CommiAslDn 
Increased  Technician  Claaa  operating 
privileges  to  Include  this  new  repeater 
iUbband.  hogging  and  station  identift- 
eatlon  requirements  were  relaxed.  The 
Commlsalon  said  that  ell  ml  nsi  lion  of 
separate  repeater,  auxiliary  llnfc  arid 
control  stations  will  enable  It  to  pro- 
vide the  public  with  better  service  In 
procesHing  primary  station  and  opera- 
tor license  applicationsH 

C  The  Commiasion  received  eight 
petitions  to  reconsider  the  mlt 
changea  adopted  in  Docket  21033.  The 
rule  changes  were  to  have  t-aken  eflect 
on  November  4.  1977.  However,  the 
American  Radio  Relay  Leajtue  filed  a 
petition  for  stay  of  the  effective  date 
of  the  mle  changes,  citing  the  posslbU' 
ity  of  irreparable  harm  II  the  rules 
were  to  take  effect  before  the  Commls- 
ilQD  had  an  opportunity  to  consUAer 
the  dsht  petitlDiis  for  reconsideration. 
Thewfore,  by  action  of  the  Commts- 
sion  the  effecth^e  date  of  the  regula- 
tions adopted  tn  the  report  and  order 
In  E>ocket  21033  was  stayed  until  fur- 
ther order  of  the  CommlSEfon. 

6.  The  American  Radio  Relay 
League  subsequently  filed  a  {petition  to 
modify  the  stay  order  on  November 
23,  1977,  In  the  petition  li  sUiea  that 
it  had  become  clear  that  the  content 
of  the  petitions  ior  reconsideration  in- 
dlcaied  only  three  areas  of  controver* 
iy,  and  that  the  public  Interest  would 
be  served  by  modifying  the  stay  order 
au  that  the  noncontroverslal  changes 
In  the  rules  can  become  effective  at  an 
early  date.  On  February  9,  l&ffl,  the 
Chief,  Safety  and  Special  Radio  Ser- 
vices Bureau,  acting  under  d>ek^^ated 
authority,  waived  sections,  &7  40,  91.43, 
07  .M,  and  07,126  of  the  Cfirnmli^lon's 
rules  to  permit  licenEed  anmteurs  to 
operate  repeat€r,  auxiliary  link,  con* 
trol  or  remotely  controlled  stations^ 
without  prior  Commission  APprovaL 

THEPmrtnow* 

S.  There  were  three  are^  of  contro- 
v«Tiy  r&Ued  by  the  petitions  for  recon- 
sfderatlon:  The  licensing  of  repealer 
stations  and  "WH"  call  signs:  the  ex- 
pansion of  the  repeater  subbands:  and 
the  effect  of  the  rule  changes  on  the 
operstfng  prlvHeg^es  of  the  Teehnlclan 
Class  Ifeense  holder. 

T.  Bestcater  licensing.  Five  petition* 
ers  urged  the  Commission  to  reconsid- 
er its  decision  which  ended  separate  U- 
censing  for  repea^ter.  auxiliary  Jink, 
and  control  stations  and  discontinued 
the  Issuance  of  '  WR"  €&l\  signs  for  re- 
peater sLatlons.  The  American  Radio 
Relay  Leagrue  argues  that  repeater  ita« 
tlons,  by  their  nsrture.  must  operate  on 
fixed  frequencies,  and  that  theite  fixed 
frequencies  must  be  coordinated.  Vol* 
untary  frequency  coordination  has 
been  extremely  effective  under  the 
present  system  where  an  amateur 
must  g«-t  a  separate  repeater  license 
and  call  sign.  The  ARRL  feels  that  by 
removing  the  requirement  of  a  repeat* 
er  license  it  will  *' substantially  de- 
crease  the  possibility  that  voluntary 
cooperation  and  coordination  by  ama- 
teurs will  continue  to  be  effective  and 
practical."  The  Michigan  Area  Repeat- 
er Council  agrees  with  the  ARRL  that 
coordination  is  Important  and  assert? 
that  the  Commission's  conli^ntlon  in 
Its  report  and  order  In  Docket  21Q33 
that  'fly  by-nlght"  operations  w  til  not 
occur  because  of  the  expense  and 
planning  involved  In  setting  up  a  re- 
peater  station    is   "unfortunate    and 


mistaken."  "Very  Inexpenslv^e  repeat- 
ers could  be  built  out  of  Junkt^ox 
parts  •  *  •  a  tranMnltter  and  ri,^ceiver 
strip  *  *  *  and  a  moderate  dose  of  that 
Inf&moils  Amateur  home  brew  Ingenu- 
ity.''  The  Jtflchtgan  Area  Repenter 
Council  is  concerned  that  without  the 
IdentLFying  factor  of  a  licence  or  a 
"WR"  call  sign,  the  amateur  communi- 
ty's capability  of  self -enforcement  will 
be  Impiilred. 

B.  Similar  fears  of  disorderly  use  of 
the  frequences  by  amateurs  are  ei^ 
presed  by  petitioners  Laurent  Blouin. 
Robert  Bingham,  and  Joseph  Relsart. 
Jr  All  three  point  to  the  Increased 
risk  of  Interference  from  unlicensed 
repeater  operatJoR. 

9.  The  ARRL  also  anerts  that 
ending  'WR"  caJl  signs  for  currently 
licensed  repeater  stations  was  not 
within  the  scope  of  our  original  pro* 
posal.  ft  cit^  the  notice  of  proposed 
rulemaking  in  which  we  said,  "We  pro- 
pose to  discontinue  our  policy  of  as- 
signing call  signs  prefixed  with  the  let* 
tera  WR".  Stations  presently  as^ 
signed  such  call  signs  ^ould  be  permit- 
ted to  retain  them  Indefinitely  A  li- 
censee wishing  to  enisage  in  repcatpr 
operation  and  wishing  to  obtain  n 
"WR"  call  sign  wouJd  be  ri^qiisred  to 
request  the  prefix."  In  the  final  draft 
of  the  rules,  the  Commission  stated 
that  those  holding  ''WB"  call  stgns 
would  not  be  able  to  renew  them,  nor 
could  anyone  set  one  on  request.  The 
ARRL  petition  states  that  this  action 
was  contrary  to  the  Administrative 
Procedure  Act  by  falling  to  irlve  notice 
to  the  public  that  "WR'^  i?all  signs 
would  be  discontinued  entirely. 

10,  Repeater  subtfands.  Fl^e  petlClon- 
ers  requested  reconsideration  of  the 
Comml^on's  expansion  of  the  repeat^ 
er  subbands.  The  major  thrtist  of  the 
argtimenls  was  that  allowing  repeater 
operation  on  aU  amateur  frequencies 
above  220  MBz  would  significantly  in- 
terfere with  a  number  of  amateur  *cs 
tiviUes  in  the  VHF  and  UHF  bands. 
According  to  petitioner  Jojsepli  Rei- 
sert,  Jr..  the  amateur  frequpocies  144 
thrcmgh  450  MHs  are  all  used  for  weak 
signal  reception,  experlmenta]  commu- 
nications systems,  EMU  (Earth  Mood 
Earth,  or  moon  bounce)  conununica- 
tlons.  tropospheric  propaR&tion  a^id 
state-of^ihe-art  eouipmeoi  design.  All 
these  aoUvtties,  he  sail's  are  examples 
Of  amateurs  contributing  "to  the  ad- 
vail  cement  of  the  radio  art/'  one  of 
the  bases  and  purposes  of  amateur 
radio  as  stated  in  section  07.1  (b).  Peti- 
tioner Paul  Wade  adds  that  "the  weak* 
sinnal  conununications  are  obviously 
subject  to  interference  by  stronjf  Rig- 
nals;  the  capability  of  a  well- located 
repeater  to  unwittingly  disturb  weak- 
signal  communications  at  dlsttinces  far 
removed  from  itg  nomial  ^icrvlc*^  area 
Illustrates  the  Incompuliblllty  of  the 
two  modes/'  I^urent  Bloutn  states 
that  it  is  impossible  to  do  "any  serious 
work  on  ^reak  signal  detection  if  high 
power  FM  operations  were  within  I 
MHz  of  the  serious  operator/' 

IL  The  ARRU  Laurent  Blouln. 
Joseph  Relsert.  Jr.,  and  Paul  V^'Ade 
mentioned  specific  subbands  they 
would  like  to  see  proterted.  AH  four 
arsued  that  220.0  to  23D.5  MH^.  and 
431-433  MHz  should  be  set  aside  «432 
MHz  is  the  frequency  currently  being 
used  for  satellite  and  moon  bounce 
communicjLtions)i,  and  protected  from 
repeater  operation.  The  ARRU 
Joseph  Re^rt,  Jr.,  and  Laurent 
Biouin  also  want  prat«K-tion  for  232.0 
to  222.5  MH2L  Paul  Wade  and  the 
ARRL  want  12&q  to  1300  MHjc  protect- 
ed for  future  amateur  satelhte  dae*' 

12.  The  ARRL  further  argues  that 
when  the  Commis.MoFi  added  H4,5  to 
145  5  as  a  repealer  subbands  11  had 
done  so  without  adequate  notice  to  the 
pubUc.  The  ARRL  states  that  because 
the  notice  of  proposed  rulemaking  In- 
vited comofients  only  on  the  proposal 
to  make  all  frequencies  ollQciited  to 
the  Amateur  Radio  Service  exc^ept  4^5 
to  438  MHz  available  for  repeater  and 
auxiliary  operation,  alLcrnative^,  stich 
as  a^ldltiDnal  suhbandb^  could  not  be 
considerefl. 

13,  Technician  class  prtuifiefl-i*^,  Four 
petitioners  are  concerned  with  how 
the  expansion  of  the  re  peat  fir  *ub* 
bands  to  Include  144.5  to  145.5  MHz 
will  affect  Technician  Class  operators. 


Traditionally,  145  MH2  has  been  used 
by  Technician  Class  operators  fo^ 
single  sideband  ^.S3BJ  and  telegraphy 
operation.  Joseph  Reifwn.  Jr.  stales 
thftt  the  report  and  order  in  Docket 
21033  "actually  takes  away  rather 
than  gives  the  technicians  any  extra 
privileges  since  the  pre-iient  c.w.  area 
of  145  to  14S.3  MH£  wlU  now  be  open 
to  repeaters  and  FM.**  The  Chicago 
FM  Club  stales  that  "repeater  coun- 
cils across  the  countn'  &re  worklrig  on 
a  band  plan  that  would  provide  'pro- 
tected'  space  on  a  voluntary  basts  from 
144.»-145.1  MHz  for  8SB/CW  Oper- 
ation, But  the  voluntary  plan  has 
some  limitations."  They  go  on  to  state 
thait  the  only  effective  solution  would 
be  to  allow  Technician  CJkas  operators 
to  operate  from  1442-148,0  MRz. 

14*  The  San  Antotiio  Repeater  Orga- 
nization <SAKOl  argues  that  FM  re- 
peater use  of  144,&  to  t4f^,5  MHz  dis- 
places established  SSfl  use  by  Techni- 
cians without  providing  new  spectrum 
where  they  may  relocate  along  with 
higher  doss  licensees  *'  SARD  would 
extend  radiotelephone  privileges  for 
Technician  Class  operators  downward 
to  144.1  MHz.  Laurent  Blouln  ar^es 
that  if  Technlr'ian  Class  operators 
must  share  144,5  tO  145.5  MHz  with 
FM  rep€ater  opf oration,  there  would  be 
no  incentive  for  the  holder  of  the 
Technician  Clo^  license  to  upgraden 
He  would  allow  Technician  Class  oper- 
ators telegmphy  privilege's  from  U4.0- 
148.0  MHas  and  radio  telejihony  prlvl- 
leges  from  144.2  to  148.0  MHz. 

15*  CommenL^  There  were  IB  com- 
ments  filed  in  response  to  the  8  peti- 
tions for  reconsideration.  Thre^  of  the 
comments  apposed  the  petitions.  Fif- 
teen of  the  commentH  supported  the 
petiUoTis  on  at  least  one  of  the  three 
issuers  they  raised.  The  breakdown  of 
support  was  as  foUows;  Eight  eom^ 
meniers  were  for  pfoteetion  of  weak- 
signal  mCtiwfUim^,  nine  commenters 
wanted  to  retain  separate  IJceniiiic  for 
repeater  star  ions  and  "WR"  dpi!  sjgna. 
seven  commenters  were  for  added  op- 
erating privileges  for  Technician  Class 
license  holders.  The  total  adds  to  more 
tiian  15  because  many  commenters 
eommenied  on  more  than  one  tssu& 


'Neither  432  MHz  r^or  iSM  MKz-1300 
MHz  Eb  available  to  the  Amntrur  iatPiliie 
Smrk*. 


16  Repeater  Heensing.  The  require- 
ment that  amateurs  who  want  1o  oper- 
ate a  repeater  station  first  obtain  a 
separate  repeater  license  from  tire 
Comzmssion  was  Imposed  originally  tn 
1972  in  Docket  18803.  3t  FCC  2d  225 
a973i-  Before  1072,  repeatc^rs  were  not 
specifically  menLloued  in  the  amateur 
rules.  Amate^ir??  who  operated  repeat- 
ers before  1972  did  so  under  the  gener- 
al mil  dance  of  the  rules  which  applied 
to  amateur  operation  and  without  a 
separate  repeater  ll<*enBe.  The  Com- 
mission, in  Docket  18803.  so  tight  to 
emphasiae  that  repeater  operation  re- 
quired special  rule.**.  To  ensure  that 
tn^^se  new  njle45  w*erfl  adhered  to.  the 
Commission  required  a  separate  li- 
cense based  on  a  stibstantlal  ahowtng 
by  the  amateur  aptilicant-  The  irxfor- 
mat  ion  required  by  the  Commission 
from  an  applicant  Included  a  system 
network  diagram,  an  terms  rmdiatton 
patterns,  certain  calculations  for  effec- 
tive radiated  power  and  h«-(ght  above 
average  terrain,  and  technical  data  re- 
lating to  remotely  controlled  stations, 
control  stations,  and  auxiliary  link  sta- 
tliHis.  The  rt^uirements  for  these 
showings  were  mtended  "to  verify  that 
the  applicant  has  given  careful  consid- 
eroiion  to  the  planning  and  design  of 
tm  repeater  ataUoii,  addrenlnff  par- 
ticular attention  to  the  geofrophial 
tiRft  to  be  covered.*  37  FCC  2d  225. 
228  f  1973>. 

17.  In  a  long  line  of  rulemaking  pro- 
ceedings beginning  in  1974.  the  exten- 
sive showings  required  by  the  Commis- 
sion and  several  of  the  more  restrictive 
rules  governing  repeater  operation 
were  Eiradually  dropped.  For  example, 
In  an  Order  adopted  January  10,  1074, 
we  deleted  the  requirement  that  the 
applicant  supply  the  Commission  with 
his  calculations  of  the  effective  radiat- 
ed power  and  antenna  helRht  above 
average  terrain  of  his  proposed  sta- 
tion. In  Docket  20073,  adopted  May  28. 
1975.  the  Commission  pcrmltt^  the 
linking  of  amateur  repeater  stations. 
In  Docket  20112,  adopted  June  11. 
1975,  the  Commission  authorized  the 
automatic  control  of  repealer  stations 
under  certain  conditions.  In  £>ocket 
30113,  adopted  October  ^.  197S.  the 
Commission  permitted  crossband  oper- 
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atlon  of  repeater  stiillanj;,  tn  Addition, 
by  Order  of  the  CommUsslon  on  No- 
vember 17.  19^b,  we  removed  the  re- 
Ciuiremejit  that  the  fc^peftter  applicant 
rile  cf^ftaln  technical  data  reLaiing  to 
remotely  controlled  statLorui,  control 
sl^Uons,  and  auxiliary  J  in  It  stations* 
and  we  allowed  portable/moblle  oper- 
ation of  remotely  controlled  stations. 

18.  This  policy  of  dercgulailon  hBA 
brought  us  to  the  point  where,  at  pre- 
sent, an  applicant  tor  a  r&peater  ftA^ 
tiuQ  need  show  r»o  more  thaxt  he  i«  an 
amateur,  and  holds  at  least  a  Teehnl* 
clan  Class  license.  This  ij-emendaus 
shift  in  regulatory  policy  has  been 
based  on  conditions  in  amateur  radio 
as  the  Comml^ion  has  pcrceli'ed 
them.  Before  1&72,  the  privll^^ge  of  op- 
erating throueh  a  repeater  w»  aJ^used 
by  &ome  amateurs,  partially  out  Of  ui& 
imfamlliarity  wttH  what  new  sround 
rules  should  apply  lo  thts  type  of  oper^ 
ation.  Dradually.  a^  conditictrtA  stabl- 
h^ed,  azKl  as  th^  amateurs  learned 
more  about  self  regtilailon  and  local 
f^iCQuexkcy  selectioru  the  Commtsjslon 
da«gulated  by  relieving  rule  re^stric- 
tfons,  and  slmplifylns  appUcatlon  pro- 
cedures. The  cooperation  amateurs 
have  shown  tn  the  tise  of  the  amaieuf- 
frequeneiea  was  recogni^Eed  by  the 
ARBL  in  <:?omments  it  filed  to  the 
Notice  of  Proposed  Rule  Makinf  Id 
this  proceeding.  In  respoae  to  our  prO' 
poml  to  establish  prtneiples  of  priority 
of  use  of  amateur  freQuencfea,  R 
aicu«d  that  the  number  of  trouble- 
sofne  situations  In  amateur  radio  were 
Inflnlte^imaJ.  The  ARRL  wer^t  on  to 
say  that  aU  but  a  few  of  the  "dlsa^re^ 
menLs  over  repeater  frequcndei  have 
been  effectively  resolved  by  voluntary 
frequency  coordination.''  Conunents, 
ARRL  at  30, 

19.  In  Docket  31033  we  proposed  to 
tak:e  the  next  logical  step  and  end  the 
requirement  for  a  separate  license  for 
repeat^rr^.  This  was  done  tn  recogni- 
tion that  the  original  function  of  re* 
peater  liceniing,  namely,  the  stablllza* 
tlon  of  a  new  situation*  had  been 
served.  However,  the  peiltionert  In 
this  docket  argue  that  a  repeater  U^ 
cense  Is  stiU  necessary  and  still  serves 
&  function^  The  expressed  fear  £s  that 
the  situation  wJU  became  chaotic  if 
any  amateur.  Technician  Class  or 
above,  can  set  up  a  repealer,  However, 
the  state  af  affairs  at  present  is  that 
any  amateur,.  Technician  Class  or 
above,  can  set  up  a  repeater  dimply  by 
checking  off  the  appropriate  box  on 
the  Form  610  and  waiting  for  a  repeat- 
er license.  There  Is  simply  no  longer 
any  practical  purpose  served  by  the  li- 
censing process.  We  should  also  note 
that  some  amateurs  have  also  eX' 
pressed  the  fear  that,  without  sepa- 
rate repeater  Ucenses.  amateurs  who 
operate  their  primary  stations  as  re- 
peaters might  place  their  primary  sta- 
tion licenses  in  Jeopardy  for  rule  viola- 
tions committed  by  users  of  the  re- 
peater. In  this  regard,  the  Commission 
intends  to  treat  the  repeater  Users  aa 
being  primarily  liable  for  operational 
rule  violations,  and  wlU  look  to  the  re- 
peater licensee  only  to  the  extent  that 
he  fans  to  meet  his  obligation  to  pro- 
vide adequate  control  of  his  repeater. 
As  a  practical  matter,  our  enforeeineat 
efforts  in  the  past  have  proceeded  on 
this  basis.  In  many  Instances,  we  have 
worked  with  repeater  licensees  in 
tracking  down  users  who  commit  rule 
vloiatjons  through  repeaters. 

20.  To  do  away  ttith  repeater  licens- 
ing is  to  do  more  than  relieve  the  ama- 
teur of  an  exercise  he  has  shown  he 
can  do  without.  It  also  means  the 
CknmnissJon  wtH  be  able  to  allocate  its 
FKOurces  more  efficiently  and  proce^ss 
other  applications  In  a  timely  marmer^ 
When  the  Commiasion  announced  its 
freeze  on  new  repeater  applications  In 
September.  1977.  the  Commission  had 
over  3,000  unprocessed  repeater  ij- 
ceose  applications  on  hand.  Each  ap- 
plication would  have  required  special 
processing  apart  from  the  normal  haiv 
dttini  flven  an  amateur  application, 
and  represented  a  sizable  diversion  of 
Commission  manpower  from  the  pro- 
cessing of  primary  stmUoo  and  opera* 
tar  licenses.  Yet.  even  when  the  re- 
peater application  Is  finally  processed, 
a  larse  number  ol  thii^e  new  repeater 
lleemes  go  unused.  We  estimate  that 
some  l^QC  of  the  repeater  licenses 
gimiited  by  the  Commission  in  the  past 
5  jtST^  were  for  stations  that  were 
neiwr  buUt.  Clearly,  this  amounts  to  a 
waste  of  valuable  manpower  which 
could  be  used  much  tnore  profitably  tn 


other  areas. 

21.  However,  the  ARRL  and  others 
argue  that  regaj'dless  of  whether  li- 
censing serves  a  practicaJ  function,  it 
does  serve  a  psychological  function  in 
that  it  makes  the  amateur  aware  that 
he  Ls  responsible  for  the  proper  oper- 
ation of  his  repeater.  We  believe, 
though,  that  an  amateur  is  psychologi- 
cally aware  of  his  responsibilities 
when  he  becomes  an  aruateur,  ajid  Jt  is 
not  necessary  for  the  Commission  to 
remind  the  amateur  of  his  responslbii- 
Ities  each  time  he  enters  a  new  field  of 
operation.  Would  this  type  of  psycho- 
logical reminder  be  necessary  for  send- 
ing radio  teleprinter  sienals?  slowscan 
television  signals?  or  communicating 
through  the  amateur  satellites? 

23.  We  are  therefore  affirming  the 
decision  made  by  the  Commission  In 
the  First  Report  and  Order  in  E>ocket 
31033  to  end  the  requirement  of  a  sep- 
arate tlcense  for  repeater,  auxiliary 
tlnk  and  contjol  stations. 

23*  "WR"'  call  Jiffns^  We  agree  ftith 
the  ARRL's  contention  that  adequate 
notice  was  not  given  in  the  Kotire  of 
Proposed  Rule  Muktng  in  Oocket 
21033  that  '*WK"  caH  signs  for  repeat- 
ers stations  might  be  discontinuedu 
That  proposal  w^as  made  tn  Docket 
21135.  not  Docket  21033.  The  Commis- 
sion today  is  adopting  a  Second 
Report  and  Order  in  Etocket  21135  spe- 
cifically on  the  issue  of  *  WR"  call 
signs,  which  deletes  the  availability  of 
"WR"  call  signs  for  repeater  oper* 
ation.  For  a  discussion  of  that  Issue, 
the  reader  is  referred  to  the  Second 
Report  and  Order  In  Docket  21135. 
The  station  identification  rules  adopt- 
ed tn  the  First  Report  and  Order  in 
Docket  21033  tn  lieu  of  "WR"  call 
signs  have  been  modified  in  response 
to  the  petition  filed  by  the  Chicago 
FM  Club.  The  rules,  as  orginally 
adopted,  required  that  a  station,  ta-hen 
Identifyitig  by  telegraphy*  transmit 
the  amateur's  c&ll  sign  followed  by 
"RPT"  if  in  repeater  operation,  or 
"AUX"  if  In  auxiliary  operation.  The 
Chicago  FM  Club  argues  that  this 
method  of  station  identification  ''con- 
stitutes an  excessive  number  of  char> 
acters"  and  that  the  '^majority  of  re- 
peater  Identification  devices  lack  the 
capacity  to  add  the  characters  "RPT" 
without  extensive  rebuilding."  We 
agree  with  the  Chicago  FM  Club,  The 
new  rules  wilJ  give  amateurs  a  choice. 
They  may  add  eittter  the  suffix  "H"  or 
the  suffix  'RFT"  when  identifying  ft 
repeater  operation  by  telegraphy. 
Similarly*  amateurs  will  be  given  the 
clioice  of  ^'A""  or  *'AUX"  when  Identl- 
fylng  an  auxiliary  operation. 

24*  In  addition,  In  response  to  re- 
quests from  two  petitioners,  the  Chica- 
go PM  Club  and  the  Michigan  Area 
Hepeater  Council,  we  are  maJdnB  clear 
exactly  when  the  repeater  Identifier  Is 
to  be  used,  If  bh  amateur  Is  operating 
&  repeater  under  the  remaining  term 
of  his  repeater  license,  he  may  identi- 
fy his  station  either  under  his  "WR" 
caU  sign,  or  he  may  identify  under  his 
primary  station  call  sign  followed  by 
the  repeater  Identifier  ('  R"  or  'RPT", 
U  telep^phy,  "repeater",  if  tele- 
phony >.  There  ts  no  requirement  to 
add  the  repeater  identifier  to  a  "WR'' 
call  sign.  Of  course,  amateurs  operat- 
Ing  new  repeaters  must  use  the  new  re- 
peater tdentif  leal  ion.  because  "WR" 
can  signs  are  no  longer  available. 

2S,  Repeater  subbands.  Before  the 
question  of  repeater  subbands  can  be 
resolved,  there  ts  the  issue  of  notice 
raised  by  the  AHRL.:  did  the  Commis- 
si on  give  adequate  notice  to  the  public 
that  new  repeater  subbajids  might  be 
created  when  it  proposed  to  make  all 
Amateur  frequencies  avajl3.ble  to  re- 
peater  operation?  The  Administrative 
Procedure  Act  requires  that  the  notice 
of  the  proposed  rule  include,  'either 
the  terms  or  substance  of  the  pro- 
posed rule,  or  a  description  of  the  sub- 
ject and  issued  involved.'"  5  t7-5.C- 
553ibK3).  In  the  Notice  of  Proposed 
Rulemaking  In  this  proceeding,  the 
Commission  proposed  to  make  ail  ama- 
teur frequency  bands,  except  435-^33 
MHz.  available  for  repeater  operation. 
The  comments  which  the  Commission 
received  indicated  that  problems  exist- 
ed With  the  proposed  rule  because  it 
would  create  the  danger  of  incompati- 
bility with  other  amateur  activities. 
Accordingly,  the  Commission,  in  its 
First  Report  and  Order  in  Docket 
21033,  adopted  a  partial  expansion  of 
the  repeater  subbands.  limiting  it  to 
antateur  frequencies  above   220  MHz 


and  adding  a  one  mpgahert»  repeater 
subband  in  the  two  meter  band.  H4,5- 
145.5  MHz. 

25.  The  ARRL  argues  that  the  cre- 
ation of  a  one  mcKahertK  repeater  sub- 
band  at  144,5-145.5  MUz  w^  not  pro- 
posed originally.  It  contends  that  rules 
setting  aside  repeater  subbands  can 
not  be  adupled  when  the  public  is  only 
given  notice  thai  the  Commission  is 
considering  making  all  amateur  fre- 
qufmcies  available  to  repealers.  Yet,  it 
is  well  established  that  "a  notice  of  ru- 
le making  is  sufficient  if  it  provld**s  a 
description  of  the  subjects  and  Issues 
involved."  Caiifornia  Citizent  Band 
Asa'n  w  Vnilfd  States.  375  F.  3d  43,  4t^ 
certiorari  dented,  3a9  U.5.  S44  f  19671. 
See  also,  ML  Man^Httd  TttetriMioji^  /nc 
V,  FCa  443  F,  2d  470  ( 197  U,  and  Buck- 
fW  Cablft^iHon.  Inc.  v.  FCC,  128  U.S. 
App.  D.C.  302.  387  F.  2d  220  (1»67). 
Further,  the  Admintstrative  Procedure 
Act  "do«s  not  require  in  ager^cy  to 
publish  in  advance  every  precisp  pro- 
posal which  tt  may  ultimately  adopt  as 
a  rule."  Califomia  Citizens  Sand 
Asy'n.  supra,  at  41.  The  position  taken 
by  the  ARRL  denies  the  purpose  of  a 
ruletnaking  proceeding— to  allow  an 
agency  the  flexibility  it  needs  to  shape 
the  final  rule  on  the  hvtSM  of  the  com- 
ments It  receiver.  The  Administrative 
Procedure  Act  does  not  require  an 
agency  to  either  adopt  or  reject  a  pro- 
posal in  local.  This  would  l»e  too  rigid 
a  restriction  on  the  capabUity  of  an 
agency  to  act.  The  public  comments 
Indicated  that  hi  the  two  meter  Ijand. 
144.0-144.5  MHz  and  145.5-146.0  MHz 
were  not  appropriate  for  repeater  ac- 
tivity, and  therefore  we  declined  to 
make  those  frequency  ranges  available 
to  repeater  operation.  It  seems  clear 
that  the  public  was  on  notice  as  to  our 
proposed  actions.,  and  wanted  us  to 
consider  alternative  itolutions.  ^short  of 
a  total  eKpanslon  of  the  repeater 
bands.  We  therefore  find  that  proper 
notice  was  given  th^e  public  on  the 
Issue  of  repeater  subbands. 

27.  We  turn  now  to  the  arguments  of 
the  petitioners  on  repeater  subbands. 
In  our  First  Report  and  Order  in 
Docket  21033,  we  *»tated  that  we  be- 
lieved that  weak  signal  work  and  other 
amateur  activities  should  he  afforded 
protection  from  repeater  transmis- 
sions*  and  accordinii^'  spt  out  the 
144,0-144,5  and  145.5- Hfl.O  MHz 
ranges  as  ranges  which  would  not  be 
available  to  repeater  operation.  It  has 
become  apparent  from  the  several  Pe- 
1.11  Ions  for  Reconsideration  that  we 
should  set  a.'slde  additional  fn^quency 
ranges  that  would  be  tree  from  rep(?at- 
er  operation.  We  will  therefore  not 
allow  repeatcT  or  auxiliary  operation 
In  the  220.0-220.5  MHS!  and  431  433 
MHa  ranees.  According  to  the  pellt lon- 
ers, these  ^ubbandfi  contain  the  bulk 
of  the  experimentation  with  moon 
bounce  and  satellite  transmissions 
being  c&rrled  out  today, 

26.  At  the  same  tim«,  w<*  do  not  feet 
that  the  other  two  subbands  men- 
tioned by  the  petitioners  require  pro* 
tection,  222  0-222  J  MK?.  was  a  part  of 
the  original  repeater  subband  of  222- 
225  MH2  when  repeater  subbands  were 
established  In  1072.  and  wc  can  seeTio 
reason  to  afford  it  any  protection  now, 
12»0-130CI  MH£  was  died  by  two  peti- 
tioners as  requiring  protection  for 
future  satellite  activliy.  To  the  best  of 
our  knowledge,  there  are  no  repeaters 
In  the  tJnited  Statea  in  that  band,  nor 
is  there  any  satellite  actlviiy.  We 
would  prefer,  given  these  circum- 
stances, to  await  future  development 
of  the  band  by  amateurs,  fully  ejipec- 
tant  that  the  band  la  wide  enough  to 
accommodate  many  amateur  aciivl- 
liea.* 

29'.  Technician  C^tixs  pHMEe^ea  The 
Commission  has  proposed  In  I>ocket 
20232  to  itlve  Technician  Class  opera- 
torv  ftiil  privileges  in  the  two  meter 
band.  144-148  Mfta.  This  would,  in 
effect,  give  to  Technician  Class  ama- 
teurs the  privileges  sought  by  the  peti- 
tioners in  this  docket.  Therefore,  the 
Commission  today  U  adopting  a 
Second  Report  and  Order  in  Docket 
20282  granting,  among  other  things, 
fuli  privileges  to  Technician  Claas  op- 
erators In  the  144- 14S  MH£  band 

30.  Accordingly.  L»  view  of  the  fore- 
going: li  i$  ordered,  That  the  Petitions 
for  Recorui  I  deration  of  the  Commis- 
sion's action  in  Docket  2103?  sutimit- 
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ted  by  the  American  Radio  Relay 
Leaf:ue.  Robert  Bingham.  Laurent  J, 
Blouin^  the  Chicago  PM  Club,  the 
Michigan  Area  Repeater  Council. 
Joseph  H.  Reisert.  Jr.,  the  San  Anto< 
nio  Hepeater  Orj§ranisation,  and  Paul 
Wade  are  granted  ta  the  extent  indi- 
cated In  paragraphs  23,  2T,  and  29. 
supra,  and  are  otherwise  denied.  li  ts 
further  ordered^  That  the  Petition  to 
Modify  the  Stay  Order  filed  by  the 
American  Radio  Relay  League  iE  dis- 
missed  as  moot,  it  is  further  ordered. 
That  pursuant  to  authority  contained 
In  Sections  4<i)  and  303  Of  the  Commu- 
nications Act  of  1934^  as  amcndfuii^ 
Part  97  of  the  Commission's  Rules  IS 
AMENDE^D  as  set  forth  in  the  at- 
tached Appendix,  effective  Ma^  15> 
1978,  It  is  further  ordered.  That  the 
Stay  Order  in  Docket  21033.  adopted 
Kovemtter  4.  1977.  and  the  "freeae"  an< 
nounced  in  that  Stay  Order  on  the 
filing  of  applications  for  new  repeater, 
auxiliary  link  and  control  station  II- 
cen.=3e3  are  continued  until  the  effec* 
ttve  date  of  these  re^tiiations. 

<Stl3  4.  303.  307.  48  St&t..  la  amended  1D64. 
10S2.  1063^  41  U^C.  154.  303.  307,1 

PBIERAI.  CoMMUHtCATlOMS 

Commissi  03r. 
WoxiAM  J.  TaicAaico. 

5*cretnriL 

Part  97  of  Chapter  1  of  Title  47  of 
the  Code  of  Federal  Regulations  U 
amended,  as  follows: 

I.  In  197.3,  paragraph  (D  ts  deleted. 
paragraphs  ij>.  Ik},  and  Hi  are  redesig- 
nated (!>♦  fj^i  ^ud  tkl,  respectively » 
paragraph  (m>  is  redesignated  para- 
graph (1>  and  in  that  paragraph,  the 
definition  of  amateur  radio  operation 
is  amended,  and  new^  definitiorts  of  re- 
peater operation  and  auxiiiary  oper-> 
ation  are  added,  paragraph  cn>  is  rede- 
signated paragraph  4m)  and  in  that 
paragraph,  the  definitions  of  control 
and  automatic  control  are  amended, 
and  paragraphs  (oi,  {p^  iqj,  irK  i&h  (th 
(u),  (vh  iwh  (a),  (y),  t£),  and  Caai.  are 
redesignated  <o),  <p),  (qJ,  trl.  tsK  Uh 
(u>,  «v>,  iw),  fx>,  Cy),  and  CzJ  respective- 
ly. 

§97-3     Definitional 


tl)  Amateur  radio  operaiioji.  Ama- 
teur radio  communication  conducted 
by  amateur  radio  operators  from  ama- 
teur radio  stations,  including  the  fol- 
lowing: 


Mobile  operation.  Radlocommunlca- 
tlon  conducted  whUe  In  motion  or 
during  hftltiS  at  unspecified  locations. 

Repeater  operations.  Radiocommuni- 
catlon,  other  than  auxiliary  operation, 
for  retransmitting  automatically  the 
radio  signals  of  other  amateur  radio 
stations. 

Auiiliajy  operations.  Radlocommun- 
ication  for  remotely  controlling  other 
amateur  radio  stations,  for  automatl- 
caHy  relaying  the  radio  slg^nals  of 
other  amateur  radio  stations  in  a 
system  of  stations,  or  for  Inlercommu- 
nicatlng  with  other  amateur  radio  sta* 
tions  in  a  system  ol  amateur  radio  sta- 
tions. 

(m)  Control  means  technioues  used 
for  accomplishing  the  Inunediaie  oper- 
ation of  an  amateur  radio  station. 
Control  includes  one  or  more  of  the 
loUowing: 


(3)  Au£omo£ic  contrttl  means  the  use 
of  devices  and  procedures  for  control 
so  that  the  control  operator  does  not 
have  to  be  present  at  the  control  point 
at  all  times.  tOnly  rules  for  automatic 
control  of  stations  in  repeater  oper- 
ation ba^'e  been  adopted. 


9  97.40    fAnendHl 

2.  In  §  97.40.  paragraphs^  <c>,  Cd>.  and 
(e),  axe  deteted. 

rS7.41     lAmeniledl 

3.  In  $9^7.41,  paragraphs  (b>  and  tcJ 
are  deleted,  and  paragraph  id}  and 
and  (e>  are  redesignated  paragraphs 
(bJ  aiid  to  respectively. 

4.  §97.43  is  re^is^  to  read,  as  fol* 
lows: 

f  9J,43    L(Kati«B  of  sUtioif* 
Every   amateur  radio  station   shall 
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have  one  land  locsition^  the  addre&s  of 
which  Eppears  in  the  station  Jlceiise, 
and  at  least  one  control  point. 

5,  In  §97.61.  paragraphs  fa)  And  {e> 
are  revised  and  a  new  parainraph  (d>  is 
added,  as  follows: 

§tlT.6]     AuthorlZMl  freiiuenciea  and  «m1&- 

(a)  The  following  frequency  bands 
and  a.'^Dciated  emission  are  available 
to  amateur  radio  stations  tor  amateur 
radio  operation,  other  than  repeater 
and  auxiliary  operation,  subject  to  the 
Hmilations  of  Section  dT.f>5  and  para- 
graph (b)  of  this  section.  '  "  * 


(c)  All  amateur  frequency  bands 
above  29.5  MHz  are  available  for  re- 
pieater  operationj  except  50.0 -5  2.Q 
MHz,  144.0-144.5  MHx,  145.5-146.0 
MHz,  220.0-220.5  MHz,  431.0-433,0 
MHa,  and  435.0-438.0  MHz.  Both  the 
input  f receiving)  and  output  (trans- 
mitting) frequencies  of  a  station  In  re- 
peater operation  shall  be  frequt^ncies 
available  for  repeater  operation. 

fd)  All  amateur  frequency  bands 
above  220.5  MH^,  except  431-433  MHas, 
and  435-433  MHiE,  are  available  for 
auxiliary  operation, 

6p  In  g  97.63,  the  headnote  is  revised 
and  the  text  amended,  'as  follows; 

I  9T.&3    Selectiati  and  ua^  af  freqiiencieSd 

<a)  An  amateur  station  masr  transmit 
on  any  frequency  within  any  autho- 
rized amateur  frequency  bajid. 

(ta)  Sideband  freQuencles  resulting 
from  keying  or  modulating  a  carrier 
wave  shall  be  confined  within  the  au- 
thorized: amateur  band. 

(c)  The  frequencies  available  for  use 
by  a  control  operator  of  an  amateur 
station  are  dependent  on  the  operator 
license  classification  of  the  control  op- 
erator and  are  ILsted  in  §  91.7. 

*T,  In  §97.67.  paragraph  (c)  is  revised 
to  readj  as  follows: 

5  BT.67     Mitxfmuin  authorized  puwer. 


(c>  Within  the  limitations  of  para- 
graphs (a)  and  <b)  of  this  sectionn  the 
effective  radiated  power  of  an  amateur 
radio  station  in  repeater  operation 
shall  not  exceed  the  power  specified 
for  the  antenna  height  above  average 
terrain  La  the  following  tahle: 


identify  liig  by  radiotelegraphy.  a  sta- 
tion in  repeater  operation  shall  trans- 
mit the  fraction  bar  DN  followed  by 
the  letters  "RFr"  or  *E"  at  the  end  of 
the  station  call  sign.  (The  require- 
ments of  this  fiuhparagraph  do  not 
apply  to  stations  having  call  £*igns  pre- 
fixed by  the  lettei^  "Wit".) 

(2>  When  identifying  by  radiotele- 
phony.  a  station  in  auxiliary  operation 
shaU  transmit  the  word  "auxiliary"  at 
the  end  of  the  station  call  slgfn.  When 
identifying  by  radiotelegraphy.  a  sta- 
tion in  auxiliary  operation  shall  trans- 
mit the  fraction  bar  DN  followed  by 
the  letters  "AUX"  or  "A"  at  the  end  of 
the  station  call  sign^ 

<e)  A  station  In  auxiliary  operation 
may  be  identified  by  the  call  sign  of  its 
s^ociated  station. 


11.  A  new  §  97.85  is  added,  as  follows: 

§  97.&5     Repeater  a peratmn. 

(a)  Emissions  from  a  station  in  re- 
peater operation  shall  be  discontinued 
within  five  seconds  after  cessation  of 
radiocommunications  by  the  user  sta- 
tion. Provisions  to  limit  automatically 
the  access  to  a  station  in  repeater  op- 
eration may  be  Incorporated  but  are 
not  mandatory. 

(b)  Except  for  operation  under  auto- 
matic control,  as  provided  in  para- 
graph (e)  of  this  section,  tiie  traivsmlt- 
tlng  and  receiving  frequencies  used  by 
a  istation  in  repeater  operation  shall  be 
continuously  monitored  by  a  control 
operator  Immediately  before  and 
during  periods  of  operation^ 

(c>  A  station  in  repeater  operation 
shall  not  concurrently  retransmit 
amg.teur  radio  signals  on  more  than 
one  frequency  in  the  same  amateur 
frequency  band,  from  the  same  loca- 
tion. 

(d)  A  station  in  repeater  operation 
shaU  be  operated  In  a  manner  ensur- 
ing that  it  is  not  used  for  one- way 
communications*  except  as  provided  in 
§97.yl. 

(e>  A  station  In  repeater  operation, 
either  locally  controUed  or  remotely 
controlled,  may  also  be  operated  by 
automatic  control  when  devices  have 
been  installed  and  procedures  have 
been  Implemented  to  ensure  compli- 
ance with  the  rules  when  a  duty  con- 
trol operator  Is  not  present  at  a  con- 
trol point  of  the  station.  Upon  notlfi- 
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S.  J97.B3  is  redesignated  §97,B2,  as 
follows: 

§  97.^2    AvailBbiliti^  of  operator  Liccnae. 


^.  §^1.B5  Is  redesignated  §97.83,  as 
follows: 

§  97  J3    Availabiljtif  of  Bt^tion  license. 


10.  §97.87  is  redesignated  §97.84, 
and  paragraphs  Cg>,  (d)»  and  (e)  are  re- 
vised, as  follows: 

§  ^M    Station  Id^ntiricatiijn. 


(c)  An  amateur  radio  station  in  re- 
peater operation  or  a  station  in  auxil- 
iary operation  used  to  relay  automati- 
cally the  sig:nais  of  other  stations  in  a 
system  of  stations  shall  be  identified 
by  radlotelephony  or  radlotelegraphy 
at  a  level  of  modulation  sufficient  to 
be  Intelligible  through  the  repeated 
transmission  at  intervals  not  to  exceed 
ten  minutes. 

Cd3  When  an  amateur  radio  station  Is 
In  repeater  or  auxiliary  operation,  the 
following  additional  identifying  infor- 
mation shall  be  transmitted: 

(1)  Wlien  Identifying  by  radlotele- 
phony. a  station  In  repeater  operation 
shall  transmit  the  word  "r<ipeater"  at 
the  end  of  the  station  call  sign.  When 


cation  by  the  Commission  of  improper 
operation  of  a  station  under  automatic 
control,  operation  imder  automatic 
control  shall  be  immedlat^sly  discontin- 
ued until  all  deficiencies  have  been 
corrected. 

12.  A  new  %  97.86  is  added,  as  follows: 

g  DT.8&    Auxiliary  operatlaii. 

<a)  A  station  in  auxiliary  operation, 
either  locally  controlled  or  remotely 
controlled,  may  also  be  operated  by 
automatic  control  when  It  ia  operated 
as  part  of  a  system  of  stations  In  re- 
peater operation  operated  under  auto- 
matic control. 

(b>  If  a  station  in  auxiliary  operation 
is  relaying  signals  of  another  amateur 
radio  stationCs)  to  a  station  tn  repeater 
operation,  the  station  in  auxiliary  op- 
eration may  use  an  input  (receiving) 
frequency  In  frequency  bands  reserved 
for  auxiliary  operation,  repeater  oper- 
ation, or  both. 

<c>  A  station  In  auxiliary  operation 
shall  be  used  only  to  communicate 
with  stations  shown  tn  the  system  net- 
work diagram. 

13.  in  Section  97,88.  the  headnote, 
introductory  paragraph,  paragraphs 
ta),  (b>,  (cX  and  (e>  are  amended  to 
read  as  follows: 


§&j.S8    OptraLiun  of  a  citation  by  reiriiite 
COntral. 


An  amateur  radio  station  may  be  op- 
erated by  remote  control  only  If  there 
is  compliance  with  the  following. 

(a)  A  photocopy  of  the  remotely  con- 
trolled  station  license  shall  be— 

{1)  Posted  in  a  conspicuous  place  at 
the  remotely  controlled  transmitter  lo- 
cation, and 

{2)  Placed  in  the  station  log  of  each 
authorized  control  operator, 

Cb)  The  name^  address^  and  tele- 
phone number  of  the  remotely  con- 
trolled station  licensee  and  at  least 
one  control  operator  shall  be  posted  in 
a  conspicuous  place  at  the  remotely 
controlled  transmitter  location. 

(c)  Except  for  operation  under  auto- 
matic control,  a  control  operator  shall 
be  on  duty  when  the  station  is  being 
remotely  controlled.  Immediately 
before  and  during  the  periods  the  re^ 
motely  controlled  station  is  in  oper- 
ation* the  frequencies  used  for  emis- 
sion by  the  remotely  controlled  station 
shall  be  monitored  by  the  control  op- 
erator* The  control  operator  shall  ter- 
mlnate  aU  transmissions  upon  any  de^ 
viation  from  the  rules. 


(e>  A  station  in  repeater  operation 
shall  be  operated  by  radio  remote  con- 
trol only  when  the  control  iinJt  uses 
frequencies  other  than  the  input  ( re- 
ceiving) frequencies  of  the  station  in 
repeater  operation. 

^97M    lAmcndedl 

14.  In  §97.60,  paragraphs  (c)  and  (d) 
are  deleted. 

15.  Section  97J5(aXl)  is  revised  to 
read,  as  follows; 

§  97  J5    Operation   away   from  the   auihu' 
riz«d  fixed  ataiion  ItMraiiun. 

(1)  When  there  is  no  change  in  the 
authortzed  fixed  operation  station  lo- 
cation, an  amateur  radio  station,  other 
than  a  military  recreation  station* 
may  be  operated  portable  or  mobile 
under  its  station  license  anywhere  in 
the  United  States,  its  territories  or 
possessions,  subject  to  Section  97.61, 


16,  In  Section  97.103.  paragraph 
CcKB)  is  deleted*  paragraphs  CcJ.  (cXi), 
(cK3X  <cK3>.  (cK4).  (d).  (e).  ceKU, 
(eK2>,  <eK3K  (eH4).  (eKS)  are  amend- 
ed, and  (e)C6)  and  ieK7)  are  added; 
paragraph  (f)  as  amended,  is  rede:^ig- 
nated  as  paragraph  (g),  and  a  new 
paragraph  <f)  is  added  to  read  ^  fol- 
lows: 

§  97.103    Station  Idj;  requirements. 


(c)  In  addition  to  the  other  Informa^ 
tion  required  by  this  section,  the  log  of 
a  remotely  controlled  station  sliall 
have  entered  the  names,  addresses, 
and  call  signs  of  all  authorised  control 
operators  and  a  functional  block  dia- 
gram of,  and  a  technical  explanation 
sufficient  to  describe  the  operation  of 
the  control  link.  Additionally,  the  fol- 
lowing information  shall  be  entered: 

(1?  A  description  of  the  measures 
taken  for  protection  against  access  to 
the  remotely  controlled  station  by  un- 
authorized persons; 

<2)  A  description  of  the  measures 
taken  for  protection  against  unautho- 
rized station  operation,  either  tnrough 
activation  of  the  central  link,  or  other- 
wise: 

(3)  A  description  of  the  provisions 
for  shutting  down  the  station  in  the 
case  of  control  link  malfunction;  and 

(4>  A  description  of  the  means  used 
for  monitoring  the  transmitting  fre^ 
quencies. 

(di  When  a  station  has  one  or  more 
asfsociated  stations,  that  is,  stations  in 
repeater  or  auxiliary  operation,  a 
system  network  diagram  shali  be  en- 
tered in  the  station  log. 

(e)  In  addition  to  the  other  informa- 
tion required  by  this  section,  the  log  of 
a  station  in  repeater  operation  trans- 
milting  with  an  effective  radiated 
power  greater  than  the  minimum  ef- 
fective radiated  power  li.^ted  in 
§97.67(c>  for  the  frequency  band  tn 
use  shall  contain  the  following: 

(1)  The  locration  of  the  station  trans- 
mitting antenna,  marked  upon  a  topo- 
eiaphic     map     having     a     .scale     of 


1:250.000  and  contour  intervals  ^; 

(2>  The  antenna  transmitting  height 
above  average  terrain'  i 

(3>  The  effective  radiated  power  in 
the  horizontal  plane  for  the  main  lobe 
of  the  antenna  pattern,  calculated  for 
maximum  transmitter  output  power; 

(4>  The  transmitter  output  power; 

C5)  The  loss  in  the  transmission  Line 
between  the  transmitter  and  the  an- 
tenna, expressed  in  decibels; 

CO)  The  relative  gain  in  the  horizon- 
tal plane  of  the  transmitting  antenna; 
and 

(7)  The  horizontal  and  vertical  radi- 
ation patterns  of  the  transmitting  an- 
tenna, with  reference  to  true  north 
Cfor  horizontal  pattern  only)^  ex- 
pressed as  relative  field  strength  (volt- 
age) or  in  decibels,  drawn  upon  polar 
coordinate  graph  paper,  and  the 
method  used  in  determining  these  pat- 
terns- 

if)ln  addition  to  the  other  Informa- 
tion required  by  this  section,  the  log  of 
a  station  in  auxiliary  operation  shall 
have  the  following  information  en- 
tered: 

CD  A  system  network  diagram  for 
each  system  with  which  the  station  is 
a^isociated; 

(2)  The  station  transmitting  band(s); 

(3)  The  transmitter  input  power;  and 

(4)  If  operated  by  remote  controli 
the  information  required  by  para- 
graph (c)  of  this  section. 

(g>  Notwithstanding  the  provisions 
of  §97,105.  the  log  entries  reciulred  by 
paragraphs  tc).  (dh  (e),  and  (f)  of  this 
section  sliall  be  retained  in  the  station 
log  as  long  as  the  information  con- 
tained In  those  entries  is  accurate, 

197.109    IDeifltedl 
17.  §97,109  is  deleted. 

§97.110    IDektedJ 
16.  §97.110  is  deleted 

§57.111    pekud] 

19.I97.1U  Isdeleted. 

20.  §97.126  is  revised  to  read^  as  fol- 
lows: 

§  37.12fi    ECetransmittlng  radio  aiKnaJs^ 

(a)  An  amateur  radio  station,  except 
a  station  in  repeater  operation  or  aux- 
iliary operation,  shall  not  automatical- 
ly retransmit  the  radio  signals  of 
other  amateur  radio  stations, 

(b)  A  remotely  controlled  station, 
other  than  a  remotely  controlled  sta- 
tion in  repeater  operation  or  auxiliary 
operation,  shall  automatically  retransr- 
mJt  only  the  radio  signals  of  stations 
in  auxiliary  operation  sho^-n  on  the 
remotely  controlled  station's  system 
network  diagram. 

21.  §97.l61(bJ  is  amended  to  read  as 
follows; 

5  97.131     AvHilabiiily  of  RACES  station  li- 
cense and  operator  llcen^a. 


(h)  In  addition  to  the  operator  li- 
cense availability  requirementH  of 
§  97,82.  a  photocopy  of  the  control  op- 
erator's amateur  radio  operator  license 
shall  be  posted  in  a  conspicuous  place 
at  the  control  point  of  the  RACES  sta- 
tion. 

AMATIUR  tADIO  S£RVlCt 
AiMHtaifr  Sititioit  CdH  tlgn  Aiilgnntflt  Sytttm 

March  30.  1978. 

Effective  March  24,  1978,  section 
97.51  of  the  Amateur  Radio  Service 
regulations  requires  amateur  station 
call  signs  to  be  issued  systematically, 
with  details  of  the  system  to  be  made 
public.  The  following  system  will  be 
effective  imtil  further  notice. 

Which  Past  Policies  ahd  Rt?LEs  Have 

(a)  All  prior  call  sign  policies  and 
procedures,  written  or  unwritten,  are 
cancelled  and  are  hereby  replaced. 

(b>  No  requests  for  specific  call  signs 
will  be  honored. 

What  Wni  Happen  to  ExiSTmc 

STATIOffS? 


'Indtxes  and  ijrddrine  Information  for 
suiTatk  mu>^  ate  available  from  the  U.S. 
G-soloELc  Survey,  Waii'jJnsft.on.  D.C-  20*42. 
or  frcnn  Lhe  Federal  Center.  Denver.  Colo. 
B0355. 

^See  Appendix  5, 
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icy  AM  amateurs  may  continue  to 
hold  thtlr  exifitinji  pHmary  nldtlon  call 
s\gT\&  unless  they  ri'C|ii<?£it  a  rhangCp 
«ven  if  they  are  movLns  to  new  call 
EJgD  areas. 

id)  Section  &7J0  of  the  CommiB- 
sion's  Rules  permits  only  one  primary 
station  per  operator  Althouth  this  la 
not  ft  new  limitation.  Ucen^eeR  may 
have  r^ce-lv&d  more  than  on^  primary 
call  sign  due  to  processing  crros.  Any 
such  lioenseee  tnu&t  choo^ie  one  of  the 
prlm&ry  call  signs  for  ihetr  sole  prima- 
ry  ciatJon,  and  submU  the  other  U- 
<*ense  for  canc^ilaiion  by  Octot^r  t, 
1978. 

te)  No  new  secondary  or  spcda] 
event  station  licenses  will  be  lifiied. 
Elxisting  licenses  will  not  be  renewed 
or  modified*  bui  [nay  continue  to  oper- 
ate  QntQ  Uietr  esptratioii  dates.  We 
will  permit  a  holder  Lo  transf  (tr  an  ^x* 
Isting  secondary  statloti  cML  sign  to 
the  primary  station  anjtiine  prior  to 
expiratiorL  The  secotid&ry  EtaUon  U- 
cc&se  will  be  cancelled  at  that  tUne, 

How  Well  Ftrrnax  Cau,  Siciti $  Sc 


(f>  <ll  inltM  wtgnfncnt  of  call  sisn 
digits  wUl  conlonn  to  Table  A  In  the 
contiguous  4a  ^UbtM  nod  the  District 
of  Columiila: 

Tahx  A 


Mfli&rift.  If«*  SimiiAiiiK,  VtnaoDt.  Mam 


•IWIJ^  Cmrai>- 


Delai 

Vliglnii.  Itlttll 

Hivdidpiiit.  Vou^kutk.  AfiLuiEK*.  OtlUi^O 

iwL  Tffxaft,  Hem  Mcuoo. 
OULtomJa. 
OnfotL   W^alUnctotL   I<^Jki»   MotstaiM^ 

WfQiBitna  Ar^^tuu  Mi-^BdaH  UUtiu 
HkOucan.  Ol^ix  WrI  Vbrcmi«. 
nihifHi  IndtMi*,  Wtrrrrnitti 
Odlanda^     M^^th^i.     n^th     Dftkoia. 

SAiilUi  DftkoU.  MIbimhCa.  lowm,  Uii- 


(2)  loJtlal  assignment  of  c%11  alsn 
prefUea  wiU  conform  to  Table  B  out* 
side  the  contiguous  48  stat^: 


TAMUe  B 


ARl.  ^Kl. 


PrKflr 


■  ■■HKWjPliB 


Afil.  KMX  NH3.  war 

AH3.  KH3.  NU3,  Wb^t ............. 

A-(V'^B     fLxf-l       !Flf].4.^     ^nPtx  V  -jaBLanujajja 

AH«K,  KFi^  K,  KHJIK.  WH6K 


iB.Bi.H  Md4d4 


^xin.  It-Hflp  fifiB,  nrtf u J...I...H..... 
AH7.  KW,  NHf ,  WIJ7„,f„mH,H^ 
AHB,  KH»,  NHB,  WHfl 
AH9,  KHEt.  NH(»,  WH« 


JBBBBBHht-iBtfriri 


AL7,  KL"?,  Hhl,  Wl.7 

KPl.NH,  WPl,. 

KP2,  KP2,  WF:! „,. 

KP3,  NP3.  WPS 


Ir+I-H>I4"IIH 


Baker.  Cknton, 
fiZideriiurr, 

Johmi^n  IaIuhL 
htidwjiy  tiliuid, 
ICLnftniLn  RMf , 

<EXn![>t  K  AUfflKl 

PiUiiiyrm.  Jwirl* 

IfHWHil, 

Mure  Lduid. 

[HllUldiJl. 

NftVUiA  lu[ui\il, 
VIrvtn  Wjknd. 
RmiBvioT  Key, 
Qijitu  £(it^no 

BmiX,  BtirriuilUp 


KP4,  NP4.  WP4 


puftTto  Ricti. 


The  di^it  or  prefis  from  the  Tables 
win  be  determined  by  the  Joentton  of 
the  licensee's  bor.a  fide  malltne  ad- 
dress. When  the  maJUne  address  Is 
modified,  the  station  will  automatical 
ly  retain  the  current  call  sign  even  if 
the  new  addre&s  no  lonteer  conforms  to 
ih^  digit  or  prefix  for  that  location. 
However,  a  licensee  may  request  a  new 
systematically  assigned  caU  iign  con^ 
forming  to  the  Tables.  Counterpart 
call  signs  will  not  t}«  L^u^, 

Although  some  call  sign  prefixes  in 
Table  B  may  noi  be  assljmed  tor  iack 
of  a  bone  fide  mailing  address^  thr  en- 
tries  are  provided  for  future  reference, 
and  to  enable  amateurs  to  have  a  dis- 
liJict  identifier  when  operating  a  por- 
table station  from  these  lorations. 

What  Ttfes  or  Cau.  Stavs  Will  Be 

(gH  Amateur  caU  dgn  blocks  will  be 
categorized  Into  five  major  groups. 

For  the  contiguous  Uiilt«d  Statues: 

ill  Group  A  contains  all  1  x  3.  most 
IxU  sod  most  '  A^'  prefixed  3x2  call 
signs; 

(I>  Group  B  contains  most  '"IT*.  "JT*, 
and  *TV"  prefixed  2x2  call  ligns; 

O)  Group  C  contains  all  l  x  3  call 
i^gns; 

C4}  Group  D  contains  roosl  "K"  and 
"W"  prefixed  3x3  call  signs;  and 

tSJ  Group  X  oontains  "WC'\  WK'v 
"WU",  -WR".  and  "WT"  prefiJted  2  X 
3  call  slgns^ 

For     the     nonconUnguous     United 

States: 
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(n  Group  A  contains  "AH".  "KH", 
"NH*',  "WH'\  "ALT".  ''KL7'^".  "NLT\ 
*'KP'\  '  NP'V  and  "WP"  preflxe<l  2x1 
call  signs: 

(3)  Group  B  contains  "AH"\  "ALT*, 
and  "KF'*  prefixed  2x2  call  signs: 

a)  Group  C  oontalns  "KB  \  'NH'\ 
"WH^  "KL7",  "NX«7  ',  ^  WL7",  "KP", 
and  "WP"  prefixed  2x2  call  signs; 

(4)  Group  D  contains  "KH",  "WH", 
"KL7",  ^'WLI".  "KP",  and  "WP"  pre- 
fixed 2x3  call  signs;  and 

<5>  Oftmp  X  contains  "WC",  "WK**. 
"WM".  "WR",  and  ^  WT"  prefixed  2  x 
3  call  signs. 

(See  Appendix  attached  to  this  re- 
lease which  il5t£  all  Groups  a^d  the 
call  sign  blocks  which  are  contained 
within  each  Group.) 

WttO  Is  ELKirai^  TO  Rfqrzsr  a  Niw 
Call  Sigv  Ma£CH  24? 

t,h}  To  apportion  workload  to  a  man- 
ageable level  and  to  gain  experience  in 
Impiementing  tiie  new  system^  we  will 
accept  requests  for  call  sign  changes 
only  from  the  following  four  groups: 

CD  ffewly  licensed  operators; 

13 >  Amateur  Extra  Class  licensees; 

C3>  Ucensees  who  upgrade  their  osh 
erator  prliii~lleg€s;  and 

14}  Ucensees  who  change  their  maO- 
Ing  addresses  to  new  call  sign  areas. 

In  future  phases,  we  anUdpaLe  per- 
mitting Advanced  Cla^  licensees  to  re- 
quest Group  B  or  Group  C  call  signs, 
and  Genefsi  and  Technician  Class^ 
Group  C  caU  signs. 

What  Aaotrr  Askaxevr  Rxtra  Cuiss 

LlCEifSE^? 

<il'  Amateur  Extra  Class  licensees 
holding  Group  B  caU  signs  may  re- 
quest Grti^up  A  call  signs;  An]aCeur 
Extra  Clik^  licensees  holding  Group  C 
call  signs  may  request  Group  B  or 
Group  A  csil  sifois:  and  Amateur 
Extra  Class  licensees  holding  Group  D 
call  signs  may  request  Group  C.  Group 
B,  or  Group  A  cail  signs. 

i\l  Amateur  Extra  Class  licensees 
who  now  hoid  Group  A  2  x  2  call  signs 
be^rlnning  with  "AA"  may  request  a 
change  wtthhi  Group  A.  Such,  requests 
must  be  submitted  by  October  i,  1&1&. 
A  2  X  1  call  sign  wUl  be  issued  in  ex- 
change for  the  2x2  "AA"  call  sign*. 

What  About  Licensees  Who  TTPOfyLDE? 

fk>  A  licensee  who  upgrades  bis  li- 
cense to  a  higher  operator  class  may 
request  a  new  caU  sign  according  to 
the  following.  If  no  request  is  made, 
his  station  will  retain  its  present  call 
sign. 

(1)  Upgrades  to  Amateur  Extra: 

(b>  Now  holding  Group  B  may  re- 
quest Group  A; 

(b)  Mow  holding  Group  C  may  re- 
quest Group  A.  or  Group  B:  and 

(c)  Now  holding  Group  D  may  re* 
quest  Group  A^  or  Group  B;  or  Group 
G. 

(2)  Upgrades  to  Advanced: 

(a)  Nou^  holding  Group  C  may  re- 
quest Group  B;  and 

lb)  Now  holding  Group  D  may  re- 
quest Group  C  or  Group  B. 

<3)  Upgrades  to  General  and  Technl- 
etan  Class  now  holding  Group  D  may 
request  Group  C. 

What  About  Newi^  Licemsqi 
QPDUToas? 

fl>  Newly  Uceiised  operators  who  do 
not  presently  have  a  station  call  sign 
will  have  no  choice  of  format  Their 
fitatiorui  will  automatically  be  assigned 
call  aigtis  per  Table  C, 

Table  C 

( 1 )  AzaatrUF  Extra  Class  op^ntaiA  reci^ve 
Oroup  A  call  llgEIK 

C3>  Advuxvd  Clas  opuaton  receive 
Oroup  B  oitl  situs: 

C3)  GfTwraJ  Oaai  opsBton  ivcetire  Group 
Cf^ll  £ign^ 

(41  TKluilciAn  Cteia  opaalort  reeeive 
Group  C  cmH  ttJgRi;  and 

C9j  Honct  etas  operaxoiG  leceire  Group 
OalliisnA; 

What  About  A  Ljcotsix  Mctmn;  to  a 
New  Call  Sigb  Akea? 

(in>  A  Urenfee  who  changes  his  per- 
manent mailing  address  to  a  new  caU 
sign  area  m^y  request  a  <^il  sign 
change.  In  these  cases,  a  station  will 
be  assigned  a  call  sign  from  the  sMxam 
Group  <A,  B.  C.  or  D>  as  the  call  sign 
now  held.  The  only  exceptions  are  the 
following: 

Cll  Adranced  Class  operators  hold- 
ing Group  A  may  request  only  Group 


B:  and 

U)  Qenpral  or  Technician  Class  op- 
erators holdloK  Group  A  or  Group  B 
may  request  only  Group  C. 


What  Abotit  Licensees  Who  Renew? 

in)  Upon  renewal,  the  station  will 
retain  the  same  call  sign*  unless  the  U- 
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coNTiayous      pacirc 

ALASKA      ATlAmiC 

B\iKlt  No. 

USA 

AREA 

AREA              AREA 

1. 

X  #  «« 

AH   #  V 

At  7  «            XP#* 

2. 

H   »  tg 

»i  #  « 

EL  7  f             HP  J  r 

J- 

tf  #  «# 

NH  #  c 

HL  7  *             MP  *  * 

4. 

JU  #  r 

Mi  #  r 

MI.  7  f         i^ta'P  a 

Si 

AB#« 

CiiOt'P  B 

t^iOJ?  1 

7. 

AC  #■ 

CONTIGUOUS 

fl« 

AE## 

*F  f  * 

EUockNo. 

USA 

9. 

10* 

AS  t  V 

51. 

m  *  t 

11* 

AI  M  t 

S2* 

mf^ 

U* 

U  #f 

53* 

tfT  #  « 

Urn 

JUE  §* 

54. 

KU   f  « 

LU 

KA  #* 

55. 

ITf'    f  tf 

lU 

Ifi#* 

S6. 

KW  #  tf 

l6- 

m^m 

57- 

il  f  « 

17. 

U»#« 

5«. 

HT  #  « 

IS. 

IC£  #  tf 

59. 

az  ^  * 

19. 

KT  #« 

60» 

yi  /  d 

20w 

m§9 

61* 

k@  #  « 

21* 

U  J  r 

U. 

le  *  * 

22« 

Kl  f  c 

63. 

-D  #  # 

23- 

II  #  c 

£4* 

Wj^  #  * 

£4. 

m0* 

45. 

■T  #  «f 

2i. 

m  0t 

M. 

y[}  #  « 

26. 

mJ* 

67, 

HI  #  c 

27, 

it1#i 

£«. 

iJ  #  r 

28. 

IB  #  ■ 

69* 

kll  #  « 

29. 

iS  ^  c 

70. 

Uf  #  # 

30> 

ir#< 

71. 

wt  #< 

lu 

ms  4t 

72. 

UD  4lt 

52- 

m  0* 

73. 

wq  #« 

J3. 

IV  ## 

74. 

^  i  « 

34< 

Ct#r 

75. 

ws  #  # 

3»- 

ir#r 

76. 

¥t  *# 

34* 

IZ#« 

77. 

W  ## 

37. 

u^* 

7»* 

IN  f  « 

3«. 

im  Jr 

79. 

IM  J  « 

S9* 

m  0  w 

00. 

Ml  #  e 

40. 

m  0  t 

iU 

■f  #  e 

4U 

m^t 

ft2. 

UE  f  tf 

42* 

jr  f  « 

$3. 

AA  ^  g* 

U* 

m  §€ 

e<i. 

MB  0  *t 

i^. 

M  J^t 

65* 

AC  #  r« 

L5* 

w  #« 

66. 

AD  M  €* 

iji* 

tH^tf 

67. 

A£#*« 

47, 

NH  f  « 

fid. 

AF  f  ^c 

46. 

NW  /# 

89. 

AC  J  «a 

49. 

m  s  t 

90. 

AI  ##i 

50, 

m*  * 

91* 

U  J  f  c 

92. 

AK  #  f « 

93, 

aftoop  B 

Qaoup  B 

AWATEUR  RADIO  SEWVICE- 

-CALt  SIQN  ASSIGNMENT  ORDER 

loch  N«. 

CONTIOUO 

\JB          PACIFIC 

ALASKA       ATLANTIC 

USA 

AREA 

AREA             AH£A 

1. 

KA  1  ^c 

AH  0  ta 

AI  7  i££         KP  #  ei 

2. 

KB  #  rs 

QUOU?  C 

GROUP  C         CflOUP  C 

3- 

KC  0  .f#  (i^CiPT  KC6) 

K' 

%0M  ff 

i: 

IS  #  <* 

KP  #  WW 

7* 

Xa  i  0M  (^IXI^FT  KC4t  l^H* 

mis} 

a. 

Kt  #  tt 

9. 

EJ  #  tff 

10. 

^  Jif  tt 

11* 

VM  0  «i 

13. 

KH  .f  tt 

11- 

10  #M 

14. 

m»0** 

15* 

K.1  #  *#  (FICEPT  Kft§) 

L6^ 

XS  #  rf 

17. 

irr  #  g0 

10. 

Ktf  #  M 

1?. 

nr  #  f« 

20. 

KV  *  tftf 

2L. 

IDC  #  ««  (aCCiPT  Itlfi) 

22* 

KT^w 

23. 
24. 
2$. 

ft!  #  #«   f£X22PT  £Z5) 

II*      M     m.m 

■A  V  wm 

M  #  re 

CONTIGUOUS 

2^. 

tC    0  tM 
m  0  rg 

Blocli  No. 

USA 

27. 

2fl. 

MS  #  rc 

51. 

WE  #  f « 

29. 

Hf  f  fc 

52. 

Iff  #  u 

30* 

IC    f  ri 

53. 

ifl  J  r> 

3U 

til    f  ts 

54. 

m  #  re 

32. 

ui  #  f  c 

55- 

W  #  c« 

33* 

UK  #  e< 

5^. 

m  JT  it 

34. 

OM  #  r< 

57, 

wi  #  «« 

35* 

M  ^  f  f 

5ft. 

m  J  cc 

3** 

MO  J  tc 

59. 

HO  #  f  c 

fT. 

arj  #  fftf 

60* 

'i^  J  M 

3«- 

Nl  M  H?c 

6l, 

le  >  «< 

39. 

l&#«f 

62- 

Kj    ?  f « 

W* 

»r  #  fi 

63* 

ar  #  re 

u. 

m  0w* 

64. 

W  #  rv 

42. 

KV    f  r* 

65. 

W  0  im 

41. 

ITi  #  r« 

66. 

¥U  0  tt 

44. 

nt  »  f  c 

67, 

HX.  *  tg 

4S. 

Ifr  f  tm 

6A. 

MT  #  gg 

4^. 

^  #  ce 

69. 

^    0  M 

47, 

v^  ^  :m 

TO 

uieoup  c 

48. 

MB  #  £■ 

49. 

«  *  «» 

50. 

tro  '  f  # 

1^1 


ccnscc  QuaJinos  for  and  regueeU  &  call 
si^n  ctianee. 

Which  Call  Siqhs  Will  Be  AssicffCP? 

(o)  Call  sign  osjil^nmentj  will  begin 
B£  follows: 


CbnlUcuoiiui   Qonliiuoiw 


OnnvQ 
A— 


■■fcll  tU  ill  I  111'  ^"Pll'^^lPIT 


Block  4 
Bloet  t 


BhK*  L 
Cto. 


(p>  Avmllabl^  ^1  Glfn  suffixes  wtll 
be  ftssigrted  In  «Jpltftbetk»l  sniueiice; 
for  2x3  and  1^3  ^1  stiTW^  this  would 
Involve  Ifae  sequence  AAA,  AAB, 
AAC.  uid  50  OIL  throuih  ZZ2;  for  2x2 
and  1x3  c&it  signs,  the  sequences  AA 
throuKli  2^  for  2%l  r*U  i^knx  the  m* 
Qoeiwe  A  lluwush  ;£ 

<q|  When  all  ftaaignmentA  have  b«en 
nude  from  m  putfculu*  biock^  the  next 
SBlfiuQent  will  be  ma4e  from  the  next 
«Ciruiecutlve  htock  within  the  groupi. 
Periodically,  the  lit  iLOiee  dalft  bMi 
vill  be  scanned  bo  recover  the  imu^ 
sicned  cftU  sicns  frtim  pHor  blo^i. 
Thes?  will  be  added  U>  the  llsu  of  c&ll 
si^ns  avmOAble  for  Imniediate  uslcn- 
roenU 

How  Do  Amatet^rs  Afflt  For  Cilll 
Bicat  Chaucss? 

<r>  Ucensees  must  request  a  ciU  slsn 
Group  for  which  they  bit  eUglble  oo 
FCC  FQTTti  6 1  a,  Item  U,  The  only  rt' 
quHCsl  vhich  nmy  b«  tuade  Is  for  a  par- 
ticulAT  Qroup,  No  request  wiu  be  han^ 
ored  for  specific  call  nivms.  call  sfgn 
blocks,  prefixtts,  or  suffixes  wLlhLn  a 
block.  If  &  group  preference  is  not  In- 
dicated In  Il€!m  13  or  the  applicant  is 


not  «lij$ib1e  for  the  group  he  ^&que'St^» 
the  israiip  will  be  a&signcd  ayslemati' 
caily  according  to  Table  C. 

<s)  When  a  licensee's  permanent  sta- 
tion location  is  changed,  a  Form  610 
mu^^t  be  fil^d  ^vlng  the  new  location. 
(Station  location.  Is  no  longer  U££d  In 
determining  the  selection  of  call  si^ 
digits:  therefore*  a  change  of  station 
location  may  not  be  used  as  the  basts 
for  requesting  a  change  of  call  sign  J 

(t)  Applicants  requesting  exchange 
of  secondary  call  signs  for  primary  call 
sijni£  mu^.  attach  a  written  req'J^rt  to 
their  Forms  610. 

OaoDT'  X-—A.  matcur  mdia  service-^aiS  si^vi 
atttgnment  onfer 

— ™ WT#H« 

,1,  . WS#  nt 

———'-— — ■■■■         ^wH  #  ivi 

WT#«#« 


cwb 


TcmparvT 


Pedesai,  CoVMIFinCATIOIIS 
COHW^STO^, 

William  J.  Tsjcarioo^ 


tADtOTELEGftAm     STA- 

ttmn  TO  CdMMumcATE  ¥fmi  AMArtot 

STAIlOta 

AOENCY:  Federal  Communfailloni 
Commission. 

ACTION:  Proposed  rule  m;akinc. 

SUMMARY:  This  dctcutuent  propose* 
the  deletion  of  certain  sections  of  the 
CommJad<ni''5  rules  and  regulations  re* 
latlng  to  the  gnntliie  of  licenses. 
modification  of  licenses,  renewal  of  li- 
cense, or  special  temporary  authori&a^ 
tion  pennitting  a  ship  TBdlotelegraph 
station  to  conununicate  with  auiateur 
stations.  These  rules  no  longer  serve 
ajiy  Useful  punH^se  in  the  present  reg- 
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Block  Ho. 

COKTIOUOUS               PACIFIC                ALASKA 

ATLAKTJC 

USA                          AllEA                    AHEA 

AREA 

t. 

K  ¥  ti£S                 KTi    3*  Cif             ia  ?  etf 

KP  ;;*  ?< 

a. 

N  #  B!i«                   m    ^  t^               NL  7  ST* 

WP  #  tf^ 

3- 

tf  #  K«e                 WH  #  gff             WL  7  ** 

CROUP  D 

h* 

GHOUP  D                   CllOUP  D             GROUP  D 
QROUPD 
AMATEUR  RADIO  SERVlCE-CAUt  SIQH  ASSIGNMENT  0RDEI1 

CONTIQUOUS               PACIFIC                 ALASKA 

ATLANTIC 

USA                          AREA                      AI1EA 

AFIEA 

KA  t9  vzt                KM  ,¥  ffice           iCL7  C[?« 

KP  .¥  CSJ 

2. 

Kli  ^  t'00                 H>i  if  ^ssc           WL7  c^^ 

XP  f  e^s! 

J- 

KC  ri'  f?eie  (•) 

h* 

KD   «^    g!i20 

5. 

JOS  #  ff  *        •EXC^T  KC4AAA-AAFr   KC4tJSiMI3Z 

6* 

KF  ^  0t§ 

7. 

KG  #  ici 

8. 

KI  if  ^** 

9- 

KJ  #  »fft 

10. 

KK  #  iic 

11« 

KM  #  f i(f 

12. 

K»  j»  «tftf 

13- 

XO  f  f tfg 

14* 

K^  #  «^i 

15* 

KR  M  rvt 

1&* 

Its  ,^  f  #« 

17- 

IT  .1*  WEB 

IB. 

KU  J  Ctftf 

19* 

XV  #  riTC 

20- 

EH  #  c«tf 

21. 

XX  J  r£i 

22* 

O  4*   «ff 

23- 

KZ  ^  ^ctf 

24. 

VA  #  r«f 

25* 

ITB  #  s^n 

26. 

UQ  ^  ggf 

27- 

Nt    ^  *€t 

28. 

VF  #  f<!« 

29- 

VG  f  rs* 

30, 

iri   #  ert 

31- 

IfJ  i**  *** 

32- 

VH  #  «ctf 

33. 

HO  ^  c<^ 

34- 

WQ  #  <«« 

15. 

MS    4^  ft* 

36. 

IfU  ^  rtf* 

37. 

V¥    f  €t€ 

3a. 

Wd  f  «< 

39. 

HI   *  «« 

40. 

141   *  ^<e 

41. 

Ml    J'  <** 

ulatory  scheme,  consequently,  the 
Commission  is  proposlni^  to  delete 
them  trom  the  regulations. 

DATES:  Comments  must  be  received 
on  or  before  June  12,  1@7B.  and  Reply 
Comments  must  be  received  on  ar 
before  June  23*  l&IB, 

ADDRESSES:  Federal  Communica^ 
tlOl^s  Commission,  Washington.  D.C. 
20&54. 


FOR      FURTHER 
CONTACT: 


INFORMATION 


Jotm  Op  K.  Haya,  Safety  and  Special 
Radio  Service  Bureau^  2a2-tt32- 
71P7. 

SUPPLEMENTARY  rNPORMATtON: 

Adopted:  April  20.  IBi^:  Released;  May 
9*  1 91 3.  By  the  Commission: 

L  Notice  of  Proposed  Rulemaldng  in 
the  above-en  titled  piaiter  Is  hereby 
■iven. 

3,  Under  sectlona  8J.M  and  83.10  of 
the  mlea,  the  Commission  may  grant  a 
license,  modillcai-lon  of  Ifceoae,  rettav* 
tl  Qi  license,  or  apedaJ  temporary  au- 
Hkortetion  permitting  a  ship  radiote- 
le«rapli  station  on  board  a  vessel  noi 
engaged  in  commerce  or  a  »iel  ttaed, 
or  intended  to  be  uaed.  for  scientific 
r»earcb  or  expedition,  to  transmit  by 
means  of  Class  Al  or  AJ  emls^on  on 
authorteed  ship  televraph  Cfe<)uencie^ 
wtthin  the  t^nd  2CMK>  kHa  to  25,000 
kHa.  for  the  purpose  of  exchanging  ra- 
dkrtAleiffrapIt  oovnmunicatlons  directly 
with  licensed  amateur  stations  on 
latuL  This  authortmUon  may  only  be 
granted  upoo  a  ahowtng  that:  41)  Un- 
usiial  drcunutancea  malce  direct  com^ 
municatlons  vlth  amateur  stations  ex- 
tremely beneficial  to  persona  on  board 
or  to  persons  responsible  for  the  sclen- 
tJIk  wpwUtkm;  (3>  m^aaages  will  not 
relate  to  eotnmerdal  communications; 
and  i3)  no  harmful  intef^rence  wlU 
result  to  fitatiotis  in  the  maritime 
mobile  service  nor  to  stations  Lo  the 
radiolocation  Mrriise. 

3.  It  now  appears  that  these  rule  sec- 
tions, which  were  adopted  in  1939, 
«r%'e  no  useful  purpose  under  the 
present  regulaniiry  scheme,  A  review 
of  our  license  file  disclosed  thai  no 
ship  Elation  l^  presently  authorised 
under  these  aectionii  to  communicate 
with  amateur  ^tatlona^  Moreover,  if 
communications  between  a  ve^el  and 


amateur  stations  \b  desired,  an  ama* 
teur  mobile  stationn  which  Is  a  radio 
installation  separate  from  the  ^hlp 
station,  can  be  operated  aboard  the 
vessel  provide<I  the  operator  Is  a  li- 
censed amateur  and  the  requirements 
of  sections  91101  and  97.114  of  the 
Amateur  Rules  are  observed.  We* 
therefore,  are  propoaing  to  delete  sec- 
tions  B3.50  and  63.70,  as  shown  in  the 
attached  Appendix. 

4,  The  proposed  amendments  to  the 
rules  aa  set  forth  in  iht  Appt^udlx  are 
issued  pursuant  to  the  authority  con* 
tained  in  sections  4<i)  and  3D3(r}  of  the 
Communications  Act  ol  L934„  as 
amended. 

5,  Pursuant  to  applicable  procetture^ 
set  forth  hi  section  1415  of  the  Com- 
mi^on's  ru^es.  interested  persona  may 
file  commenU  on  or  before  June  la. 
1978,  and  reply  comments  on  or  tsefore 
June  22,  1078.  AU  relevant  and  timely 
coounents  and  reply  comments  wilt  b« 
considered  by  the  COmmi^lan  before 
final  action  is  taken  In  this  proceed- 
tng.  In  reaching  lt£  decision  in  this 
proceeding,  the  Commisaion  may  alio 
take  into  account  other  relevant  inform 
mation  before  ft.  in  add  It  Ion  to  the 
^jedflc  comment  Invited  by  thia 
Notice, 

6,  In  accordance  with  the  profteiGiia 
of  Section  1.419  of  the  Commisalon'a 
ruieSfe  an  origLnaJ  and  5  copies  of  aU 
statements,  brleffi  or  commenU  filed 
shaU  be  fumishiNl  to  the  Commi£sloti- 
Responses  will  be  available  for  public 
Inspection  during  regular  business 
houT^  in  the  ComintniOQ'a  Public  Ref- 
erence Room  at  Its  headquartera  tn 
WashtngtOiL  D.C, 

F^simAi.  CoMMtmrcATfoiia 

COHXISSIOlff^ 
WlUdAK  J.  TaiCAMICO, 

Seemuuif. 

Part  83  of  Chapter  1  of  Title  47  ol 
the  Code  of  Federal  Regulations  li 
amended  as  follows: 

§83.50    [Dotted  I 

h  Section  83,^  la  deleted  and  desig- 
nated as  tReservedl. 

§t$^,7D    jDel('lc4] 

2.  Section  83. TO  Is  deleted  and  deiilg- 
nated  as  [Resertcd]. 


Ham  Help 


I  need  some  "Ham  Help." 
Recently,  I  purchased  a 
Johnson  Viking  Invader  2000 
transmitter  in  mint  condition, 
but  witl^out  the  manual.  Does 
anyone  have  a  manual  for  this 
rig  that  I  could  purchase  out- 
right? If  not.  I  will  pay  the  owner 
to  make  a  photostatic  copy  for 
me,  ff  a  manual  or  copy  of  one 
isn't  available,  I'd  still  tike  to 
hear  from  past  or  present 
owriers  of  this  rig  who  might  be 
able  to  give  me  the  proper  tune- 
up  afignment  procedure^  and 
meter  readings  during  opera- 
tion. 

Rod  bobbins  WA7fRY 

14980  5 W  96th 

TJgard  OR  97223 

1  have  a  Knight  R-IGOA 
general  coverage  receiver  that 
has  a  bad  mam  tuning  capao* 
itof.  The  capacitor  has  (R/C) 
stamped  on  the  rear,  upper  left- 
hand  corner.  Does  anyone 
know  who  might  have  made 
this  capacitor?  Does  anyone 
know  where  1  might  get  parts 
for  Knight  radio  equipment?  I 
also  need  a  schematic  of  the 


R-100A.  Any  information  would 
help. 

Frederick  J.  Erlckson 

105  G  St< 

Turners  Falls  MA  01376 

I  need  an  operating  manual 
and  schematic  for  the  Phase- 
master  MB  transmitter  made  by 
Lakeshore  Industries  in  1959, 
Hi,  Inc.,  doesni  have  it  in  their 
catalog  of  old  manuals.  I  will 
pay  for  photocopy  and  postage. 

Frederick  John  Onucki  WA2SKP 

63  Highland  Ave. 
Metuchen  NJ  06840 

At  a  recent  hamfest,  I  ac- 
quired a  large,  transistorized 
six-digit  multimeter,  Model  882, 
made  by  Electro  Instruments, 
which  is  now  out  of  business. 
The  meter  is  autoranging  and 
works  fine,  but  I  have  no 
schematic  or  calibration  infor- 
mation. If  anyone  can  provide 
this  info,  I  will  be  happy  to  pay 
the  costs. 

Fred  Snow  W21FR 

Big  Look  Trail 

Medford  NJ  08055 
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TM 


^OONT  FORGET  ttS 

TO  cmCiE  THE 
\iNFORMA  TtON 
,  CARD  OH  WRTTE 
\lsrOROVRNQ. 

44  SIMMER  /9AS 
SI  RFLVS  FLYER, 


\ 


■  ^  /  -'  ^''  ^  '  ■ 


12  volt,  2  amp 


MWeBSUIW 


StnHtronii  FuretiM*  of  Eurofuan' 

knvieritorvl  Easily  «P«til«  o^  3-4 
amp.  surges ^  Ewotlitnt  for  CH,  car 
iterto  and  general  hobbv  eppltca- 
tlflns.  Makei  nii  txcslteni  batierv 
Chai-^fiTl  tncrsdJtolfl  vilu-e.  D eaters ■ 
Stock  up  NOWr  (2  Ib.l  M233HP 


Oi  Oti  of 

mora- 

;?]0  premium 

hsA^  pnint 

pirnni 


^^ 


^^St^ 


10/$a9.95 


^ 


p*!!£ 


Ft«|ua«t 
20  No- 
MQ3r7MS 
(20axJ 


RADAR 

WARNtNG 

SYSTEM 


On«  Gift  |i«* 


TELEPHONE  OPERATORS 
HEADSETS 
2/$69.95    PHONE  COMPANY  OUALlTYt 

BUILD  tNOUSTRIAU  "HANDS  FREE"  »NTERCOMS1  THaphonw  com- 
Pfinv  Eurpliif  -  fttciufy  reconidiiiChrt&d  ■  ai  n«vw  -  with  fyir  vvarranrv-  100 
ohm  carbon  micropliQn«,  200  ol^m  dynamic  beadKl.  P!u^  i«imiri«ivd 
ooftf.  VdsaA  for  "Harteft-lree'  Teletshono  or  fadioti'i^phoneorierAtiofi.  tn 
MriH  with  a  bffttfffy.  mft^es  induiiriml  qualiiiv  "haTid£-fT«fr"  inifrncofi^  tm 
(7flnr  operatDTi^  ihAfirical  profupAing,  fpona.  Tft«int«nance>  vitinviib 
onwt,  etc.  Hlf^  lo  f tfttf  It  tills  fifle  eoftditiert  nT  snv  iJTtce  -  ind  CTCO 
l^wi  ttwm  initockt  (I  tb.)  «|0l7f^ 


woNev  I 

GUAJtANr££- 

pi«4$ed  or  rnluir* 
n  witri^n  tQ  <iayi 
fqr  refund. 


af,™paicfcmil 


NOW  O** 


ETCO  Kcaopji  the  (ndus^try    biiv*  Up  ctosaout  inven- 
t[>Tv  ij1  frinj,  BOphjsdcated  X>baJid  rndsn- tiBtcclors  -  flnrf 
tifirifjsj  Thwrn  to  vou  er  Thf?  lowftsi  pi  icfffi^cn  I  Si>alQci 
fj^tlOry  rliDf^tjiY  CHrtonj  [b J^ Ct+li U? m  dcalM  iteml.  Audio/ 
viiunl  i^din.iifi   Siinsklivity  ccritffll    DiisI  hrac^ccas.  Pi(::kt 
up  ffldiif  fj^nali  at  rwfce  t^ie  diiTanc^  that  radar  op?r- 
atOT  ki  iibC*  tQ    iigdt"  youi  Eawly  wonh  3  limes  oui 
io^ptifjt.  Orctor  imiay  rtfHit*  mwritory  ituts  H  th  J 
MQ13HM 

SPECIAL  PURCHASE 


3^$79.e& 


CDS  PHOTOCELL  BUYOUTI 


HOME  CONVERTER  FOR  CAR  STEREO! 


SCOOPf 


NfltJonal  htSL4962phatDCGn- 
ducftivD  cfill^.  3/3"  qiismiiter, 
CKfinsies  rasinanca  with  Mghi 
mienaity.  4  megohmi  m  ioTAl 
dorkn^s$  -  45^000  ohmt  (n 
tiri^^t  9f{^^  PJie£tic  #ncapiuLa^ 
ted    r2  ar  I  M4180R 


10/St5a 
1DOO/S»S.0O 


50  000  MINI  CLOSED  CtftCUIT 
JACKS  Ml^T  BE  SOLOr  We 
daafMi  oi^t  ib«  fnciorv  on  rht^t  orm 
A  project  builder  «  ftali^vi    an 
ivary^Y  useful  itvm.  Twi^nan^ 
dartf  liiflt  to  c^opie  fpom.  Ptaitrc 
i^ncaiad  as  piciur^  WttH  nut  arid 

hA400MS  El  ^t^,. .XEmmtmini] 

M117JK    (1  oz.)  -^  Z.Bfnfn  (ultramini 


siSi 


T0/5?.3t 


12V0C  SOLENOID 
VALVE' 

W*!  b«ti«tirB  thi*  cyt#  liitl*  v^lv?  will 
hirxii?  iiQuidi  Of  air  MAda  by 
'Cj»rritrCertnjre|qr  *',  thay  iwm 
to  Jlswt  b^en  iFTteriidiicI  fqr  ButorTui- 
tiinTH  UH.  Terminals  lira  iS'*  c|ulck.- 
connect  labs,  input  scid  ouput 
ipltK^ti  srif  3/16"  o,d.  and  '/*" 
long.  I  .d.  of  spigot  ia  1  /1 6".  A 
iuptr^Fttle  valtfQ  w<ih  many  appli- 
caiiiorts.  Brand  JSJev^  factory  tur- 
pJui  at  a  f faction  of  regular  prJct 
(5  px.)  MO&DMS 


•  Tl 


10/STG.B5 


i»  rOOO'st 

T9c  ea. 


AUTOMATIC    RAQICI 

3/S79.95 

A  leiioticinaJ  ETCO  purcti4Ae<  Dengriad  ta  aeevpt  and 
pOMiff  Afl  AutofTufic  RadMD  Car  fi?r«o  rfifMeit  5^0-5002 
ik  S^£-^K>9,  hut  Cion  1^  tdapic^  (d  |y>r  about  and  cm 
fii^r^Li  or  car  radro''  I  could  fMiyvei  C6  i«Ti  and  icann^rt, 
toon  2  sfieafcer:].  i^i^Ji^diiid   EH^ctEy  as  pictured^  last  tsar 
ijpreo  unit.  AR  No.  HCSSIOD,  Walnut  wUt^dQi-airt  iinifh. 
QuH r  in>  11  □  VAC  poMinr  nupply.  Pitot  iigh| .  Cri  off  iwl- 
ich,  Stereo  h&odphnntj  ]nck.  Original  fa-cipiy  ;ii?d1qd  car- 
tons. An  exEi^fiHi^nt  dealer  Fturn.  (9  IbJ,  M73SHP 


12VDCH0BN! 


HROMM 
SC0OE. 


m/fa^s  IT  SHRIEKS.' 

2"  dMfWMf  a  1**  thiH(f  Gf*at  tof  »ii  ^incB  ot  alarm  iifid 
oiartirm  aaplTCSitioni   P#iform!  on  i2v  dry  «lli  o^  m  mj^. 
KiU -oVSi  with  iJv^SOO™  jifmr.  ^f^d  6^o^  Til*  shr*ker 
S5i  a  thousand  ^ani  (4  ot.  HBlfiKr^  Bfi"*!  ••••  F«t0TV 


DPST  (N,0.)  12-14  VDC  PC  BOARD  RELAY! 


SOOC 

in 
ftod<1| 

\r2  AMP  CCN^TACTSt  Sans«. 
tionai  w*lut,  Br^ftjx]  rtimi  produc- 
tion iurpius,  Elec^irot  fifo 
fl4422-2  lAmtroii  379631.420 
ohm  cnil  -  reed  nAritiniiinQ.  A  ir#- 
uiiki#  and  pDiiulsr  rtam  toe  a 
rmittitud«  Qrpri?i«CU.  (1  OjJ 
IV10««RL 


10i/S«.SS  J^ 


iXPiRIMENTERSi 


10  FT.  STEREO  HEADSET  CABLE  , 


1D/TT4.95 
10QA119.SS     .^ 


Baaiji(hj)  brand  iwm  fadory  luf- 
plui.  30"  TBtractMl  *  opan*  lo  10 
f«fttl  3  conductor  cabit  vyith  qua- 
tiiiy  Jterea  phono  plug  attached. 
Gra^at  for  h^adsats.  itp#«kffni  or 
bvtiat  hav«  you   14  oz.  HI148AA 


PRPME  DiALIOHT  MICRO  LEDSr 


iO.OOO 


€  xacily  ai  pifturail  -  aki«l  l«ai^ 
tMl  imyF  l;i6"dia    m  tr16"M. 
Had.  OiaUghi  i^/o.  511  Si^s,    '        . 
OfMratfS  Of*  1.6h2  TOlH.  (1  o«.» 
M1S50R  i 


10«1.79 


TELEPHONE  VQUR  GRIPERS  -  Phmnv  nt  yoyr  charge- 

CQtti  OfderS  at  low  itii-tiOii-^ci-f.1;aliCPn  raiClf 

CALL;  T     518    561     0700, 


« 


SURPLUS  WAITED  -  Contact  our  buying  office  at 
1  h  1 4-€'9'5-O400  or  it^t^ti  iiii  and  samp^ei  id  Ptatti 


CANADIANS  -  Ordering  from  fhis  ad  ii  limple.  Please  remit  in  U,S,  funds  (or  add 
10%  N3  overall  total  and  rffmtt  in  Canadian  funics)  -  (ChargeK  and  Maatercharge  ^/vel- 
CQiUfll.  We  do  the  paperwork  and  ship  to  you  direct  from  the  U.S.A.  ai  low  American 
prices.  You  pay  dg:v  and  tax  lo  Canadian  Customs  (Canadian  schools  are  exempt) 
We  ha^e>  stores  in  Canada,  tool  Write  fof  Canadian  catalogs.  We  invita  you  to  visit 
out  Plattsburgh  store    just  SO  mtnutts  from  Moriiireal  on  U.S,  87! 


DEALERS  WANTED 

Write  us  on  your  letterhead 
for  attractive  discounts 


T.M. 


Rush  Your  Order  Today 

ShipfMtirf  fa  ywi  4ir»ct  Iroin  our 
mwiontor  h  >p<hi  i  iHHX  and 


ILECTRONICS 


Rush  Your  Order  Today         ,  .      ETCO  ELECTRONICS  CORP,  U.S.A. 


Shippaii  ts  ywi  ijirws  iToif!  DUf  AMP  North  Country  Shopping  Center. 

;S5^*^lw*'**"'  Route  No.  9,  Plattsburgh,  N.Y.  12901. 

IMERCHANDISE  SUBJECT  ID  PRIOR  SALE.  Full  f«mrtttm»  with  tv^  ord*f.  pl«a«t.  Mon«v  Ord«r,  Cm^ 

nsd  cfktcfc,  8ANKAMERICAR0.  VISA,  MASTERCHARGE  w  CHARGE X.  Adij  |&%  for  UPS  for  poit«gtl 

•nd  Ii»iydlin4  (w«  rtftind  «mc«iI  Pl«a««  uy  to  bring  yo^r  ofder  totat  lo  S10  or  more.  Worldyifid«  ixpoft  or- 

din  solicitftd.  Optn  aco&tiiit  lo  Goytrnmetii  »|iefia*t<  school*,  jfiftinitiorn  and  liip*«  "A"  nwd  indmtrial  St 

commercial  account].  SpedaJ  qyottt  for  qvantitki*  N,Y.  ttata  rwtdtnti^  add  7%»l#i  Ux. 


Th€  TOUCH 


>  AUTOMATIC     CONTINUOUS 
SEARCH* 

>  FIND  ^'SECRET*'  FREQUENCIES 

>  SEVERE    WEATHER    ALERT? 

>  NEVER  BUY  CRYSTALS! 

>  PR  I  OR  fTY  CHANNEL! 

>  LO.  Hl,&  UHF  BANDS1 

>  SIXTEEN  CHANNELS! 

>  2  METERS  &  450  MH^ 

Cbeck  with  orde*  MASTER  CHARGE  ot 
VISA  —  soixy ,  iiD  CO  D 

GERKEN'S 


^^^ 


^'^^Cy 


Fr«quiirK:v  Ranaes 

LOW  VH  F  .****>...., -  30-SO  MHr 

HIGH  VMF  ,,.*».»t*..**>14S  174MH* 


37  Park  Ave.     (603)  352-7329 

Keene,  New  Hampshire  03431 


D  O  y  E  T  R  O 


III 


MPC4 

Multipath  Correction 
In-Bdrtd  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net;  $545,00 


standard  features  ir^clude  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  tevel  neutral 
loop  keyer  (20  to  60  ml).  Botti  El  A  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminat  peripherals* 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


DUPLEXGRS 


1 


Patent 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

,  .  .  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTSJNC 

Box.  7307 

Waco.  Texas  76710 

017/776-4444 


MPC-IOOOCR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  internal  TSR-20O  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  'gear-shift"  t>etween  60,  67.  75  and  100  WPM,  All 
incoming  and  outgorng  signals  are  regenerated  to  less  than  0.5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR<200D>:  Amateiir  Net:  $695.00 

MPC4000R/- 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC-lOOORASR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard-controlled  Word  Correction  circuit,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone^Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS- 100)  Autostart  mode, 

•The  MPC-IOOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
lOOOC  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer,  Thrs  ''Basic^R'*  permits  future  ex- 
pansion  with  a  TSR-lOO,  TSR^200,  TSR'20OO  or  TSR-500  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly;  Amateur  Net  (Basic-R):  J595,00 

Your  QSL  wilt  bring  complete  specif icat ions,  or  call:  213-682-3705. 


Aw 


627   FREMONT  AVENUE 

(P,  0,  BOX  267) 

SOUTH   PASADENA,  CA.   91030 


(jAN  CRYSTALS  HOLD 
THE  FREQUENCY 


CB  standard 
2  meter 
Scanners 
Amateur  Bands 


General 

Communication 
Ifiduttry 
liarlne  VHF 
Micro  processor 
cryflals 


easy 

to 

charge 


masiereiiarge 


gANKAUffllCMD 


Send  TO*  for  our  iBtasr  carafog 
Wrtte  or  phone  /or  more  dBiaiis 

2400  Crystal  Drive 

Ft   Myers,  Florida  33901 

all  phones  (813)  936-2397 
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23  ways  to  help  assure 
your  company's  future 

tf  you  believe  that  a  continuous  flow  of  new  ideas  is  absolutely 
necessary  to  assure  your  companys  future -and  the  future  of  the 
country  as  well    then  you'd  better  send  for  this  free 

booklet  today 

It  describes  twenty-three  dif- 
ferent ways  you  can  help 
guarantee  a  continuous  flow  of 
college-trained  nninds 
and  college-based  research  — mi 
research  that  have  been  responsible  for  many  of 
the  most  important  ideas  of  our  times.  Computers.  Radio. 
Television.  Synthetics.  Antibiotics  The  list  is  almost  endless. 

If  you'd  like  a  copy  of  How  Corporations  Can  Atd  Colleges 
and  Universities,  write  on  your  company  letterhead  to  Council  for 
Financial  Aid  to  Education,  Inc..  680  Fifth  Ave.  New  York.  N.Y.  10019. 

We  can  t  afford  to  run  out  of  ideas. 


Council  Tor  FjnanciaJ  Aid  to  Education  Inc    Ti't 
680FifrhAvem>e.  MewvYork   NY  10O19   MlK 

A  PubfJC  Ser^/ice  of  This  Magazine 

&  The  Adwertising  Council 


Make  America  smarter. 

Give  to  the  college  of  your  choice. 


plu$  $1.50  5/h 
NY  re$»  add  ta^ 


Features:  CMOS  Electronic  Keyer 

•  State-of-th&-art  CMOS  crrcui try 

•  Self  completing  dots  and  dashes 

•  Dot  and  dash  memory 

•  lambfc  keying  with  any  squeeze  paddle 
*5-&0WPM 

•  Sp^e^,  '(volume,  tone  controls,  sfde  tone  and  speaker 

•  Low  current  drain  CMOS-battei'y  operation 

•  Deluxe  quarter- inch  i^ks  for  keying  and  output 

•  Handsome  eggshell  white  base  -  woodgrain  top 
»  Compact  and  portable  -  1-7/8  k  4-1/4  x  6-1/4 

•  Grid  hlock  keying 

•  Wired  and  tested  —  fully  guaranteed  —  less  battery 


.ttf^      $25.95 


Plus  UM  S/H 
NY  res.  add  tax 


fRAC  - 


K 


EY 


Features: 

•  Twin  paddle  squeeze  key 

•  Extra  hea^y  base- n on  skid  feet 

•  Adjustable  contact  spacing 

•  Touch  Tensfon— comfort  keying 

•  Smooth  friction  free  paddle  movement 

•  Handsome  crinkle  finish  base  and  rich  red  paddles 

•  Five  way  binding  posts 

e  Use  with  Trac  CMOS  keyer  or  any  keyer 

Ektrtrortics,  trie, 
1106  Rand  Bldg. 
RAC  Buffalo   NY   14203 


T18 


CIRCUIT  BOARDS 

•  REPEATER  CONTROL 

•  COMPUTER  PROJECTS 

•  SENSITIZED  BLANKS 

•  NEGATIVES/POSITIVES 

•  PROTOTYPE  BOARDS 

•  PARTS  KIT 

•  CUSTOM  ETCH/DRILL 
We  can  supply   many  of  the 
items  you  need  to  make  a  p-c 
board.  Send  SASE  +  25  cents 
for  cataf eg. 


QC     Stafford  sbo 

Electronic  Service  and  Development 

427  S.  Benbow  Rd. 

Greensboro,  NC  27401 

919-274-9917  DAY/NITE 


New  from  tslan<J  Antennas  . . . 

A  20  M  BEAM  FOR 
MARITIME  MOBILES 

Exrramelv  ^oggad  and  llghtwaiflni,  t?iis  I&  the  fir&l  beam 
^pecjf Ically  englneeFecC  for  Ihe  demande  oi  servtcB  al  s^a. 
Using  hdljcally  iMourd  flb^rgi^ss  mobile  whips  as  e\B- 
m^nia,  it  can  withstand  130  mpli  winds,  yel  weighi  only  4 
lbs,  and  h&s  Vi  sq.  ft  area,  so  II  can  btt  relied  on  under 
atDnn  canditJoms.  Electrically,  ths  whips  provide  two  1Z' 
ei^mants,  lar^je  enougti  for  1(K15  db  attenuation  off  ihe 
back  ands-ldes.  CulsOFtM,  lel^you  worh  signals  yoj  never 
knew  exisied.  Sroadbanded  heJIcal  win-dln^s  let  you  cover 
(he  band  wllhout  a  tun^r.  WMi&  helical  beams  usually  «re 
e:(  pensive.  Ehe  "Mlck$y  Mouse'*  l«  oMy  t7b,  with  a  I  wo 
we«k  money  bacit  guarantee.  Owners  manual,  charts,  gain, 
f^b,  SWR  vs  frequenpy,  ont  dflUflf-  SASE  i&t  iofo. 


pain  3dbl 
power  "SOQw 


boom  6' 

VSWR  1 ,5  200  kHz 


Island  Antennas 
Block  Island,  RI  02807 

CuiStH'Hii:^  itiiti'nnaH  our  aptfcjaitv- 


119 


^(tce 


jTr^P 


P15 


ICOIVI-22S  OWNERS!! 

Get  rid  of  the  CB  dial.  Go  to 
direct  frequency  read-out  in  30 
minutes  and  minimum  cost. 
PACE'DIAL  will  do  the  job.  An 
accurately  silk-screened  replace- 
ment dial  and  enough  dry-transfer 
numbers  to  make  hundreds  of 
frequency  combinations.  Tailors 
the  dial  to  exactly  the  frequencies 
you  have  set-up  in  your  I  COM. 
Complete  dial- kit  and  full  instruc- 
tions  furnished.  $3.25  ppd. 


® 


Ot^iE  c»¥  MO  lor 

Bcix  23^ 

MiiklJcbLirj-  n  Ufe^ti 


■ 


Box  234 
Mjddlebury  CT  06762 
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— 1 

DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  eta 

1N914 

lOOv 

10! 

mA           .05 

8- pin       pcb        *20       WW 

.35 

2M2222          NPN   1 2N 2222  Plastic  JO) 

,15 

1N4005 

600v 

1A             .08 

14i3in       pcb        .20       ww 

.40 

2M2907           PNP 

2N3906           PNP    (PiffStTc  -  Unmerkedl 

J5 
.10 

m4Q01 

lOOOv 

lA             .15 

16-pin       pcb        .20       WW 

.40 

2fy3904          NPN  (Plastic  -  Unmarked) 

.10 

1N4t48 

75v 

10mA           .05 

18-ptn        pcb        .25       %vw 

.75 

^30&4           NPN 

.:© 

tN4733 

5.1v 

1   W 

Zener      .25 

22'Pin        pcb        .35        ww 

.95 

2N3Q55          NPN      ISA    60v 

.50 

1N753A 

6.2v 

500mWZener   .26 

24-pin        pcb        .36       ww 

.95 

T1P125           PNP      Daflinfton 
LEO  Griflfi,  Red,  Clear,  Yeffow 

.15 

1N758A 

lOv 

.25 

28-pin       pcb        .45        ww 

1.25 

DX.747          7  1^  5/8"  High  com-«node 

1.95 

1N759A 

T2v 

.25 

40-pin       pcb       .50       ww 

1.25 

MAN72           7  seg  corn-anode  (Rvdf 

1.25 

IN 5243 

1N5244B 

1N5245S 

13v 
14v 

15v 

^ 
i 

.25 
.25 
.25 

Molex  pins    .01      To-3  Sockets     ,25 
2  Amp  Brtdge         100-prv              .95 
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24  Hour  Toll  Free  Phone  1-800-854-2211 

AmeriGan  Express  /  BanfcAmericard  /  Visa  /  Master Cliarge 

THIS  SPECIAL  ONE  CENT  SALE  IS  FOR  MAGAZINE  ADS  ONLY 


pS^>  10  REVOLUTION 

THESE  ONE-CENTERS  ARE  THE  CENT-CIBLE  WAY  TO  SHOP  AND  SAVE" 


LED  WATCH  GUTS 


ifairitaJ  Icrhm^'WA't  ItwAmtA   fiUlM  mtw  thcW    Scitjlr  ltmi»  e%tr. 


»1 


%?J^ 


f^--r. 


J.JM 


TTL'S   AT  "CENT-CIBLE"  PRICES 


U 
D 
D 
D 

n 

□ 

g 

o 

n 


u 

D 


:  sSt- 


D 
D 


400 

SMT401 
SII7403 
5I(74«S 
5MT4K 
S4f7407 
Sfl740» 

SHT'lll 

$■7411 

wtn*i* 

Slf741fr 
5K7417 
S*f7«2« 
SII7421 
SK74JJ 

Sirr43« 

SlirT430 
^■(7413 
SH7417 
Sir7431l 
SPr7440 
5ir7443 
&ir744] 
£117444 
Slir44& 

SII744T 
Sir744« 
SltT4S0 
Sir7451 


at 
a* 


i9 


30 


J9\ 


.!« 


,19 

Jff 

.2S 

J§ 

-W 

^0 

^W 

.70 

•SV 

44 

JV 

.••O 

.«» 

tj»d 

1.1& 

ijfi 

1^ 

ia« 

ija 

IJM 

.It 

JO 

.19 

JO 

.i9 

JO 

D 
n 

□ 
□ 

a 

Q 

n 

a 
a 

Q 
O 
O 

a 

Q 
O 

o 
o 

o 
□ 
o 

D 
D 

a 


D 
D 
D 
U 

a 

Q 


ilf74SS 

f«l74«0 
SII74<3 
1M74C4 


•IIT4T0 
9«T47t 
Mtn*J2 
ilfT4T3 

tir7474 
MT4TS 


«ifT4fta 

|2T4»1 


49 
49 
49 
49 
49 
49 
4« 
49 
49 


.19 
49 
J9 


JO 

JO 
JO 

Jo 

JO 
JO 
JO 


.£0 



-30' 

c    : 

JW 

LI 

JO 

JO 

-_ 

JO 

iJ 

4^40 

l_ 

f-i 

t»74«9 

•NT4tl 
>ir7493 
Slf7401 


ISO  ,  - 

D 


tlirT4« 


ilr741DD 
9ritT«l07 
MT4lil 
■«tT4il3 
■*t74ll4 
■M74121 
■#tT4121 
tirT4t3S 
■NT4iM 


L39 

t^» 

^C9 

70 

>99 

.70 

*T9 

jm 

A 

40 

■^9 

JO 

.7* 

JO 

1=99 

aj» 

•J9 

JO 

J9 

.40 

J9 

J40 

JS 

JO 

.*» 

^0 

^P 

.70 

JO 

IJOO 

J9 

1.00 

:  5H74JL36 

:   SlrT4140 

:  SIIT414I 

:  SIT74145 

511741  SI 

SM74153 

£l«T4154 

5ifT4LlS 

SN7415S 

Sir74l57 

Sir74161 
SM741H 
SNT4ia 

Slf741«* 

SPr74173 

S.H74I74 

SM74171 

SII7417T 

SM7417* 

$i4T4lia 

SHT414;2 

S»f74l»0 

4h74l^l 

SN74l« 

SPfT4193. 

SN 74^94 

&JI74t9S 

Slir74197 

Stt74t»» 

SM7420I0 

»M74^1 

fltT43«4 


I.T9 


iJ9 


140 

.70 
1. 


L.T5 
.75 


LAO 


JO 


IJM 

IJOC 
1.SO 

ijcw 

JO 
JO 


t.15 


1^.79 
U)0 


COO 


.7i 

40 
fiOl 
3.7C 


POP-AMPS  AT  "CENT-CIBLE"  PRICES 

Com-  ii.dt?.   i     iu  220  I'.iwci   Utv.  V-VIikj  dip.  K-  lO  j;  U-TLto;  N  =  Uir 


Typa  H*. 

LMIOOH 
~    LIW3O0M 
"  LM3I11V 
-  LWlDlll 
Z.  1-M^7V 
C-  UI909V 
1JI»0H 
Ui309K 
Ui3UV 
UHSHH 
Lii:H9V 
I.M120H.9 
UHUDK  13 
UW330H-15 
L*l320T-5 
LfW320T-« 
LMI22N 
LM324N 
LM3»N 
LM340H^ 
LM340H'€ 
LM340H4 
LM340H.12 
LMM0I145 
□  LM34aH  IS 
D  LM34QH-34 


D 
D 
D 


P 
D 
□ 

U 
D 
D 


»    TO 


4* 
.4ft 


1-49 

.TB 

1.49 

.99 

1.49 
1.49 
149 
1.79 
U7» 
1^9 
1.49 
1.49 
1.49 
1-49 
t.4» 
1.49 


I4w 

t  40 

40 


.M 


.70 

.TO 
140 


140 
140 
140 
1,00 
140 
140 
ISO 
IJO 
190 
IJO 
140 
140 
140 
140 
140 
140 
140 


t:  LMMOT-i 
D  LUMOT^ 
D  LMMOT-a 
D  l.9i340T  U 
P  MKJ40T  15 
a  |Jli340T-l« 
a  LMl4aY.34 

□  LMJAON 
n  LM3T0N 
a  141376^ 
71  141377  N 
a  LM34DM 
a  LilMlH 

□  UV39&H 

□  1,MS3  in 
r   LM$33N 

LfliS37H 
I  NCS4qit 
I  LMSSSV 
U  IMSSfiN 

a  iMas9v 

□  LMSaSH 
G  LMSOIN 
D  LMSfiSH 

□  LMSeSH 
n  LMSM 


Cm^ 

Itar 

ntiiiseT 

349 

ZM 

1.49 

140 

D  LMTOJtt 

49 

40 

1.49 

140 

a  LliTD4JI 

49 

40 

1.49 

140 

D  U0TD9H 

.19 

JO 

t^» 

140 

S  LIII7D9H 

.40 

4C 

lv49 

l.M» 

U  UtTlOII 

49 

40 

1,49 

140 

P  UI733H 

.70 

JO 

|.4» 

140 

n  MII741W 

4S 

Jfi 

.49 

40 

n  LHt741K 

40 

41 

149 

ajM 

□  I4I747H 

.59 

40 

.» 

40 

D  Lllill04 

1.49 

140 

3.J5 

7JM 

D  LM131D 

1.79 

lOD 

l.M 

140 

D  LM1113 

3.49 

240 

LM 

24H) 

U  LM1414V 

49 

40 

149 

1.50 

G  LM14^V 

40 

40 

14ft 

1.50 

D  LMIBDON 

.79 

vM 

,35 

JC 

D  L9I3030H 

.05 

4« 

JO 

Jfl 

D  LIN3900N 

.49 

40 

K.9S 

S.M 

n  LM3909V 

1.7S 

1.76 

.75 

.76 

D  LM4350 

1-M 

IJl 

L79 

140 

n  LM7M51 

.69 

-70 

^39 

40 

□  LM75453 

vS9 

.70 

» 

.40 

t!  LtVI75491 

.ao 

41 

1.00 

141 

G  LM7S49Z 

.Sfi 

41 

1^00 

141 

D  LM7S4d4 

.eo 

41 

1. 00 

141 

D  PA263 

i.oa 

141 

3.49 

3.50 

Q  DWISftMM 

1.29 

140 

mnii<»i¥  t\iiii.E! 

Order  by  C^t.   74  1339 
and  Cdnductari 

C«n^  $«t«  ic  5al« 

□  30  7-tt.tl4a  14-tt.  $1.99 

□  30  dt  1.09  OR.  1.99 
D  34  a^tL  l.tO  i-tt  1.9B 
a  40  3-n.     149  0-41     1.99 


25  AMP  BRIDGE 
o^r  RECTIFIERS 

by  Cit.  Kd.  7A3273  &  n^olUfa 


V 
D  90 

G  100 
□  300 

r]40(i 

DOOO 

P 


9149 
149 
149 
149 
US 
340 


1* 
3  lor 
3f«f 
3M 
3  far 
2tv 
2  tut 


SALE 
91.96 
140 
170 
3.00 
340 
241 


25  AMP  POWER 
STUD  SCRS^  TRtACS 

CaL  No.  TA'14AL47  |SCRt) 
Cat,  Na.  TA-fiOOBOA  {TritctJ 


V.       Each 
D     SO     i   OS 
D  100       US 
Q  200       145 


ic     SALE 
3  r«r     i  .9« 

2  for       1  Jfl 

3  for       1.90 


f 


tN4OO0  Epo3ty  Rectifier§ 

Cat.   Ni>.  Tyiiw  N(i.  P|V 

74  3377  1H4001  90 

~     743379  ttffaooi  too 

J     7iL3J79  lN40d3  30O 

-     74  3lBa  m4004  400 

\     7AHr?9t  1N4009  900 

7A.2:ta3  lN4l>Qfl  0,00 

G    742303  tN4007  lOOO 


14  AMf 

BULLET  RECTIFIERS! 

OrOtr  fcf  Cat.  M*.  f  A«W04 


C  WV 
C   lOOV 
C  200V 

r  400V 


IB«tr»40 

10  fv  Oft 
lOfvr  .79 
lOfw    JO 


20r«rl40 
20  tv  .70 
10  tor 
20  «w 


<     M  tn  li^l  uf  B- 1    «     IS   Arrip* 
Qf^itf  bf  Cat.  Nn..  >nf}  Typi^  fitf 

Prle*  ic  MO  RET 

10  for  94 S  30    io'        -Oe 

LO  for      .79  30     Ipr        .76 

to  ror     49  20     tqr        .d«      j  ..o 

IQtow      .99  30     Idf      l.OO     Ir'^ 

to  fw  1.39       ?0    lo,      I  40    /,S  15? 
10  Iv  149        20    fv      140  }  ,=;  f  j^ 

*oo 


MIC  HO  MINI  _ 

TCXKILE  swrrcHESi 

3  4jii«rv  13a.  VAC  centacts. 
wH)i  e^««i»«  hAMJkvi.  c««ii#*«4a 
wllh  PMiMtnttrtH  hardwifa. 
Cat.  O*  T»* 

1^   743930     Sl^T 
B  74S00S     SFOT* 

n  744037   oroT 

>9^900tl9»i90ii9tlHiiillf*4i44494IHiaPH»lliil»***t*t**'H*«*««**» 


LYTIC  KLINIC 

Ord«r  ^  Cat.  Ha.  7A3209  m4 


Elaetrahrtkc 


19 
SO 
15 
50 
20 
10 


¥ 

15 

15 

25 

25 

IS 

15 


Stiia 

PjC- 

PC- 

re. 

Atlal 


lOtarltOO 

i  tat     1,00 

•  f*t     140 

«t«t     100 

10  fw     LOO 

lOlw     140 


20larSl4i 
li  iar  1,01 
iil*#  141 
12  Iv  LOl 
20  Iv  1-01 
29  fw    141 


eAMP 

Cai,  7  A  3104 


CARTWHEEL 
RECTIFIERS 


50       9  45     2fv 

00  49      3  to* 


SI 


L19 


tt     %JkLK 
2fv    9  47 
3 

3 

i*m  40 
3  far  41 
2^r 
21*' 


BUY  ! 

AT  OUR 

SALE 
PRICE 


GET2fW 
FOR  U 
MORE 


9140 
9141 


TOUR  CitOlCE  5 
1<  UUJ  10 


U  ^A3125  JMM90  RCO  LESH 
C  V74ai37  MtCRO  RfJl  LCDS 
D  BTAlTVO  HIIIRO  RED  CkEUI 


Z  EN  E R  S  !  Or4ar  at  Cat 

n*.  T49310  A  taHavt  OwattJS* 


br  CalL  Ha.7A53300. 
S  WATTS       itfa  K5AI4 


1  Watt 
u  74¥ 
P     OJV 

□  9ulV 

□  114 
G  12.V 

□  19^V 


Iw  91^ 
fv  1. 
Ih     1. 

laf  I, 
*H      1, 


to  tar  il4l 
lOfav  141 
lOtar  141 
iOtof  Uil 
lOtar  1-01 
10  far    t.01 


-     3JV  3«artl.  Ofar  91-01 

D    0.V  3tat  1.   filar  1.01 

D    CJV  3«v  1-   Star  141 

D    B4V  3  far  1.  0  Iar  141 

□    9.1V  3  far  1.  « tor  141 

a  12-  V  3  tar  1.  0  tor  141 

CIS^V  3^  1.  Otor  141 

D  14  V  3  ^  1.  C  tor  141 

D  24^   V  J  fv  I.  5  tor  141 

D  90'   V  J  far  1.  O  tor  141 


wlj  rt 


BUY    ONE   AT 

SALE   PRICC. 

GET   IND   FOR 

ONLY    1e  MORE 


f'»"'  ll»l.  i^^fiSTfrl  f  .^T* 
"™j     |,fn=     nn^    ^^     iFu-l.wJl^' 


-*"35[k 


FLUORESCENT-LiD 
CLOCK  BASICS 


**f^Clartllrt 
CtockkJt 


tor 


»94S 

94S 


3  far  $9;M  i 

2  far    1J54I 
taa  l«  u 


Parts  &  Semi  One  Centers 


a 

D 
D 
D 
D 
O 

o 

D 
D 
Q 

□ 

D 

a 


G 

□ 

□ 
□ 


□ 

n 

D 

a 

Q 

n 
□ 
□ 
u 
a 
□ 
□ 

□ 
in 


fOrOaf  bi  Cat.  Hat  to  aai  aatliaalA I 
RAIfCARf  PM0TOCU.LS.  *00  ta  15*  *toi»  C7A3939)  ^^ 

IDOOHl  MARltIR  CRTftALi,  apprgi  far  aiarkar  na.  (7^90) 
MOTMCIWOARD  CDOE  COMRCCTOR.  104  ptoa.  .iXi"  (7A390T) 
44W«  EO«  CQ»RECTO«.   115' ipwctor<T439«l 
2  -  LCOTMOnUL  IHOtCATOftS.  iO-lOOf ,  7%l',  Oa^Ato  f^ASlOSl 
I  — WV5T1CII.  law  lOOtt  p»i»^  i«Hll  Nna^  t*7A»04A} 
I  — EECO  THUMOWICCEL  5 WITCH.  9C0.  07  (i743970A) 
1-l^TRACK  TArE  TRAMiNHrT,  «4li  pr^anip  |aTJ|M10t 
1  -  RU5SE7  TV  MDCOAifO  niTtR.  tor  c^aa.  3  ar  4  (37430751 
»^  wot  WRAP  WKOC  lo  ta<«*  tor  ICh.  Imii^^  (■74^00) 
t-RICTPI.  ^u«.  1  v|-   i4«ara.0^30*(ir7A370S> 

I— 9R9T  REUIt,  nam.  f^m  13-24  V1>C«  1250  ahnH^Otostita  (^7A51t3) 

ItTER,  DOO-999,  raaatt^4a,  pwi  mL  (=TASOai| 

'   '      —  -  ^        (sTASlOll 


l^VCCPPI  ROOT  COUItTER,  DOO-999,  t 
3  — PtJAL  OATE  MOSI^rr,  w^kl.  torn  SRJOO,  3111 47.  tor  RT 
I— ■^TRACK  TAPE  MCAO,  «tlll  pto«'  m'  ft4  tHJAMtt^i 
10      CAtCtJl  Aran  RCr90*RO5.  30  ka«  aari  imt*  (7A3S34| 

HaaiABvafTAJJiOl 


If} 


Cfft5rAL&.  RUf  toclM4«  GO. 
MOLCX  t€  SCKMETSv  aa 


SO 
3 

to 
too 

too 
If) 

30 


r 

D 

D 


n 
a 
u 
t\ 
IJ 

D 

□ 
a 


ISO      MOLCX  t€  SOCMETSv  aa  a  «trto,  cat  ta  l««1ll  C7A3144) 
100  „TEII«tlMAL  fTRIPl,  Itam  3  hifi  a«  (7431 30) 
10  „I«-2NC0H  LAMPl..  aH  1 00%  ccxTd  (742013) 
40^I1,  5ltlClOC0  CABI4.  I  caa^  aiiiaa,  alwtiH.  r<=tA35r7l 
f  RAN%I9T0R  UXCTROS,  Mftt4  palwa-f..  ^t'fuHi  (74^747) 
90UNP  fRICOrRi.  ftaaiul  trivcart  *<>r  w  amo  e7A3fi35> 
CO  CRVf  TALV  few  pha»  lack  laap,  HAM.  HC  19  1^745050)^ 
0(5C  CAPACITORt,  laiw  ^t^d%.  Frtarhad,  a«ir4  |a7A2SOO> 
CAPACrrOR  Sf^ECIAlM  mmt%,  mrrar.  hrtlc*.  mara  {743730) 
VOLTAGE  RECULATORK.  h<Ahj  LM37a,  340.  70-3  7A3330) 
PAN£L  SWfTCHCS,  *lli4aiH  tat*ri»ft.  mefi  af£  (743309) 
RE5I5T0R  5PCCIAL.  '^  i*  IW.  t^arlkan.  m«lal  1743054) 
HALF  WATTCR5.  r**i»lor^,  f  artM*n.  ntalal  (74 3040) 
NATIONAL  IC  90M4NIA,  *^rwn.  7400t  NORIS  {742S001 
LHJ40T  VOLTAOE  REOUIJITOR^^     S  t«  34V,  TO'220  {7J^?E35) 
TWO  WArrCRl,  rcttilariM.  carban-fnaial  marliad  OAZTiS} 
POLySTYRliHE  CAPS,  aiitd  vaturi..  vaHaia.  hM3  (743739) 
TRCIlMl^T0R5.  rrtJiTDri  thai  chani*  with  (ainp  {7A4009) 
•RIDOE5,  antatlad,  2,  4,  tt,  10,  amp,  fult  wave  1744022) 
LAMrrSOCREr  SCT&,  mktOH  14%,  T?  17439^7) 
MIKED  READOUTS,  hobbrn  unlaalad.  .137,  J.  .B,  ate  (TAJfilOilf 
QilAltTER  WATTER5,  railator*,  mtlal  flUm,  mmrkri  (7A34li> 
PL49t to  TR AN5f f  T0R5,  *mi  «i  t«d.  t  0  92  ( 7 A  2604 ) 
PREFORIMED  RE5I5T0RS,  '..  '^  IW,  mmrk*d,  atatd  (7A2«0t) 
PRECI5IOM  RlilSTORS,  '^  S,  IW,  1%,  2%  ittariiad  (7A242S) 
DIPREO  MYLAff5.  ihlny  flntb^  iiftt  vpj^pi  {743597) 
VO  LUME  C  ONTROLS,  awdie,  Mfti  ar.  a>  itd  «alui  ■  ( 7 A242 1 ) 
PRErORNlEO  015 C  C4PACIT0R5i  markitd  Miuat.  attrd  (ft7A2fiOS 
TRIMMER  CAPACITORS^  mk«  earnest* ilop.  pliton,  aiAt'cl  {»7a3714} 


100 
100 
15 

100 
100 

■0 
20 
15 

IS 
150 
100 
200 

200 

90 

30 

150 

ISO 

60 

ISO 

7S 


140 
145 

340 
1.95 

140 
445 

144 

94S 
1,95 
140 

1*19 

140 
149 
U» 

a  fcn 

1340 
240 
240 
ZJ» 
340 
340 
340 
340 
240 
240 
240 
240 
200 
2.0O 
2.00 
2.00 
240 
240 
340 
240 
2.00 
2.00 
240 
3.0D 
240 
3.00 
300 
240 
240 
2O0 
240 


TELLOW  JACKET  MTLAR  CAPACJTORS.  wnitk^A.  pap  ^alut»  ($t7A3476)   2,00 

GLASS  ZCNERS.  400  MW,  unlt»at»d.  belltr  Ihdri  SO"^  yJ«ld  ^  Ji7A3740^        2O0 

-CAHBOFILM  RESISTORS,  '..  h  tvitt,  S  4  lO'U.,  ^lar  ked,  a«si's  (i^7A3$34)3  00 

D  2S0-  UNMARKED  CAPACITORS,  palyityrana.  maldad.  pap  values  ^MJAISDS)      2  00 

P  300-  SILICON  SIQNAL  DiOOES,  m^FroH  ilama,  lenari  tao!  SO'^'u  yJeld  {#7A262B)^  ^.00 

340 
240 
Z.OQ 
340 
340 
?.95 
4.95 
G.95 


t  IC  SOCKETS,  14,  1ft  pLn.  toidci  latl.  C.t;7A3621) 

100-  1^144,.^^  14  SWITCH  INC  D400ES,  EQ-\.  +  ylald.  UntB>la(l!  |flTA34tll 


30 
IS 
71 
t 

1  . 


-  PC  TfflM  POTENTIOMETERS,  thumbiwliaal.  icrewdFlvrr  iks'L  p7A3 

-  SLIDE  VOLUME  CONTROLS,  aiil'd  values,  duals,  singlei  (!47430S7) 
-4"  CABLE  TIES,  plamtic,  lihff  "Tf-wrap"  |^7AS318jl 

JOVSriCK,  twa  lOR  pati,  far  cofnputtn,  TV  Eamaa  ^74  5037) 
CHARACTER  0ENER4TOH.  S  v  l  Moitah  MH  2D03P4  7A3898I 


3, 


S) 


M0I9E  CAMCElXiNC  MIKE^  Hain-CB,  500  olvmt  <a7A3903} 


1CSALF 

10  tot    141 

3l*r 

3  far 

3lar 

4fv 

2tar 
3fw 
3far 
3  1ar 
OOftlar 
2tor 
3l*r 

3  far 

4  Iar 
3far 

30  Iar 

^far 
300  tor 
290  far 

60  far 

90  It.  far 

100  tar 

fifar 

20rDv 
3O0  far 
200  lor 

20  tor 

50  far 
40D  laf 
400  far 
200  Iar 

30  t« 
200  Iar 
200  Iar 
100  lor 

40  tor 

SO  tor 

30  tor 

300  lor 

300  Iar 

400  104^ 

400  for 

120  lor 

SO  Ipr 

300  far 

120  tttr  341 

150  for  241 

300  Iar  2.01 

150  Iqf  3,01 

500  f«f  2.01 

^0  for  2.01 

Ifi  lor  241 

200  tm  241 

BO  fdf  2.01 

30  ttft  241 

150  iQr  341 

2  tor    2,9« 

2f4r    4.9fi 

2  tor    4,96 


149 

341 
1.9Ci 

lOl 
440 

140 
940 

t4« 

1.0L 
1.20 
tOl 
140 
lOl 
341 

iioi 

2.01 
241 
341 

3.01 
3^01 
201 
201 
241 
241 
2-^1 
241 
2.01 
2j01 
2  01 
2  0] 

^m 

2.01 
201 
241 
341 
201 
3.01 
.01 
.01 
.01 
.01 
3.01 
201 
3.01 


2. 
2. 
2. 
2. 


T^SEGMENT  READOUTS 


□  3S  DtOIT  LCD  WRISTWATCK  DISPLAY.  {0743000] 

C  2  -  SPCRHT  FLAT  NIXIES,  mur^m,  J~  dual  dijtlt  ifl7A5014) 
U  SfCRRy  TLAT  NIXIES,  ari^|«H  1  .  1  i-dit  t^»l5) 

□  MAM- J  BURHLE  REAOOUT,    19'^  rad,  com  cath.  (F>^7A3i3S] 

0  2-  MAH^  RC40CNJT5,  bafeOto,  rad,  cam.  fltteria,  AW  {»7A1503( 
a  FRO- 10  BLOCK  REAOOUT,  Ali'  cam  cathada(fl 742062) 
,□  9-tllOIT  READOUT,  lad',  cam  catha4.  rad  |  a  749 190) 
[G  FH0.S03,  4''  rad,  earn  cathada^  7-aBi.  <;BtA2949) 


ORE  CENT  SALE 
a  for  51,19  6  for  $1^0 


3ior 
2  far 
6  (ar 

2  lor 

3  tor 
lCi>r 


I.IO 

1.19 
1.00 
1.00 
1,19 
145 

140 


4tof 
4  far 
13  Iar 
4  tor 
4  far 
3tor 

2  for 


140 

1,20 
141 
141 
t-ZO 
1^90 
141 


RELAYS! 


SPOT  12V  BLOCK  REL4T.  94  contart*  |J'7A4032| 
^^  SPOT  12V  RECP  RELAY.  lA  contacti  |s7A40O41 
U  SPOT  12 V  SENSITIVE.  2 WO  ohm  teAi  t  »7AJI144A1 
O  I  -  5PtT  24V  rnma  RELAT.^ 


AWPUFIERSl 


i{*7A5l75) 


149 
14S 


D  i  WATTS  01*  A  CHIP.  TaaNfta  rA7205{a7A5057| 
O  3  W4TT5  OK  A  CHIP.  O-E  P4  2«3  {a 741^22) 


4.M 


O  13V  TR4K5rotlHERL  300ih«u  ec  i^***,  llOarl  4a74l4l2^ 
D34VW^CAOCHAJRSRPAII.|ita(-<hih  L2S4hl  L2S  VAC  ^<  07440001 


f14» 

1.4s 


3tor 

fl40 

14* 

1,96 

140 

ator 

4.94 
141 

3  tor 
5l  SO 


MP  SWiT€HESI 


a  1  SWFTCMES  041  4  IMP  r«7A3S«0 
Q  3  SWTTCHEl  0<H  4  DIP  farA3C«9 
D  0  5WITCHE5  Off  A  OIP  (sTAJOTt 


9  .77 
1.2* 


31ar 
5  .75 

140 


*4*#^#+4f ^ 


Sttf  ****••♦< 


t«iiir*"*Wfl6E 


IC  SOCKETS! 


^  A£CTXFICAS;  • 


a 
a 
o 
□ 


O^PIH  IIIHMIIP  |a7Jl2123) 
14-PtN  OIPla741)0«} 
IS-PIN  OIP{87A)309 
14PIN  DIP  ea74^7i 
14-PlH  MSI  OlP(afAl«0«l 
29-PIN  M£l  DIP  {B-TAJOOT) 


11  0  1^ 

ii*4)        2  4to 


4  tor  5149 
3  tor  1-19 
Ift^  1-19 
1.19 
2  4to  M9 
2fv    149 


9  tor  51.20 
filar  IJO 
filar  1-20 
13  tor  1.20 
4lH  140 
4  1v    140 


POLY  FAKS   1978 
CATALOG 


COPYRIGHT   157B  -  PQLY  PAK5  INC- 


WRI  I  L 

FOR 

rEATuRlKO: 

•  Cofv^ivtaf  Campanafrtftit 
a  OT«r  400  4tvor{ni««tta: 
>  PiEfUI  Cloclit.  OPRTo* 

attd  5  lap*  atcha«! 
B  Hi-Fi  Starao^-SpaaliortS 

*  Sator  Ea«ffr!  5««iifiJ 

*  Tatt  Eqatoinanl! 

•  FUMf  Optkib!  Pltn  Mofa  n 


Mor*l 


Terrn* :  .\4d  twoitsc?      F-  net  JO 

Phone  I  WakrAtlti  Mai*.  .  ...7)  '24^^SS2S 
Retail!  16-1&  Del  Carmine  ^l„  Wske^ld. 

MINIMUM  ORDER  —  $$,09 

POLY  PAKS( 

LB£  PHONED 


P2 


P.O.  BOX  942 -A  7j 
LYNNFIELD.  MA. 


197 


ADVA 


KIT  $11^ 

ASSEMBLED  $17.95 
ADD  $1.25  FOR 
POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 
»  Assemble  in  about  One  Hour 

•  Makes  a  Great  Bench  or  Lab  Power  Supply 

•  Includes  All  Components  except  Case  and  Meters 


OTHEH  ADVA  KrXS: 


LOO-IC  PHOBt  KIT-(Lk»  wish  CMOS.  TTL,  DTL,  irrL,HTL,  IWNIL  !«(  mnit  WDS  tC'i, 
BulPtkn  pfOiaci-iOfl  aiUKt  iwtviiv  F«yaf**i  awf  0N»nwl»9e.  Dra^*  pnV  ?  +**  mA  'rnm  circuit 
j/ictar  E4II,  Dull  LtO  rudeuL.  Oh^f^ice  tli  i<ickida»  eata  and  clip  i^edt  PMLV  t7.S& 
FIXED  HEGUHTtD  K3WER  SUPPLr  K  ItS-Shon-elrculi  prml  «ttti  itwinal  turrmr 
Mmrtlng.  Cianip««  iki«  ufhI  lviAiA\  regiilaiion  Di  013%  rvuSta  ThBCd  =Mif  r44  mijii  glecti^o^ic 
fKjj.joi:ti.  Aviilahie  lar  BV  9  SODmA,  6V  ffl  BDOtTi^.,  BV  ffl  BQQmA,  12V  »  4OTitvA,  l&V"  # 
$gO(wiA,  SpMltv«p|<'^wh«^q«fulne-  SS,95  4d 

ThniB  iasyla-a^sHmbia  kil3  infiluiJ*  all  Cttfl^Wrttancii  KimpffH?  *TBil*d  Ir^irmmons  a^t  plpced 
rbemKi::  IH:  bon'i^.  PiVwcpr  lupply  kiU  <ia  hdI  utdiida  dA*  A  ihulArt  Add  EK^  p^r  iUt  tOE 
IksllafiB  tnd  handling, 

tMAJL  MQUyi  FHEE  DATA.  SHEETS  supplkd  wlih  jnim^Hieni  troin  this  sd.  FFIEC  ON 
HEQ-bEST  7^1  Dp  Amp  w\t,h  fnrv  ardiir  a'  35  (i>  rr^oit-T^?  DirJl  Df^  A^TW  W  mo  ElCQ 
FET's.*!!?!  tv**v  i>r(St^.  pF^^Odt  mnrD^poslmarkBrf  (Winr  Uu  1?^l/77 OiHi 'rflfl  llflm  parwftff. 
anD£R  TODAIf"  All  itumi,  wbjecl  to  ^tiar  lais  and  ftribii  hJbjtfCt  Up  {^A^Hl:a  wlCh^ll  l^UCQ. 
Alt'  hdmE^ara  now  lurplm  pirli'-10G%  lljilifl  ionddlv  tMttHL 

WflUE  POfl  ffill  CATAUOO  #??  fft1*nnD  CM«f  ?®  lariniajncKKitiii^  cm^Jid  in  itoct. 
Sfliid  ]3{f  iitimp 

TfiflMS'  S^i'i'i  thipiJ)'  Of  mowy  StTtf  fU-5-  ftindtl  wiEh  (jrjitJ  Add  5%  po-stage  -far  US., 
Cdr<iMl4  ifld  ^1^^ICfl.  tl.OO  ^9lKlt|nf  <***rg»  iw  ijfdnrs  tincici  S1:Q-  CqljJ.  jaiidEnEs  -idd  8%  sdis 
llfH,  fwt^jn  VlS*n  wis  iW  PWMOn.  too  order!  -add  $  i  JJO  tM*™  cfta^b. 


MORE  SPECIALS: 

RC4195DN  ilSV  (§  EOfhA  VOLTAGE  REGULATOR  IC,  Very  eaay  to 

usen  Mji^^i^^  II  i^Ht  Highly  Regulated   '1GV  EuppPy  Tor  OP  AMf^'s.  ate. 

Require;   only    unragulBtBd!    D-C    ^^E-3QyJ\   and   Z   bypa-a  icapacJtarE. 

With  Data  Sheet  end  ^chsinatics.  S-prn  mDIP  $L2& 

RC4136  Quurf  741  LowNoiisE  Op  Amp  mOIP  S0.9& 

LM 1  ^04  P  M  Mul  ti  plex  Stereo  ObitichIu  lator  [>lf'  0 .99 

LIV12111  FM  IF  SutKysMfll  (IF  Amp,  Dflt.,  LimJMrJ  DIP  C-.99 

1 N6263  Hot  Carrier  Dimie  0.4  V  @  1mA  0.1  n*  D0.3S  1 .00 

^EWtRS-Spucily  Voltagft  3.3.  3.9.  4,3,  5.1.  S.S,  8.2  400mVy  ^'Sl  .00 

9.1,  ID,  12,  15,  16,  18,  30,  53,  H  27,  ar  33V  jr10%f       1  Witt  3./S1.00 

•  MONEV-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181   EP,      WOODSIDE,  CA  94062 
TeL  (415)  851-0455 


ELECTRONICS 


FREE 


rC  or  FET's  WITH 
$5a$T0OROERS.t 
DATA  SHEETS 
WITH  MANY  ITEJWS. 


HEGTIFl!E.nS 

114(31* 

IIHIfl 

1M?4Et4] 

1iy7E& 

|I49G?C0 

INJDi4 
1U3&Q0I 

INHQDZ 
lN4Sm 
1NMH 
W^K 
1JI4DDB 
IJVCdllT 

iw3?atii 

muH 
ihviti  )• 

1N4T>S] 
1NI231  w 

1IV5»B 


Ili'JI 
li/SI 


TFEANStSTDRS  I TRAN3ICT0RS   TflANSISTOnS  1  LtNEflH  ft  & 


VAfl  ACTORS 
INSmtn 

DS  t*4MHr 

FM333*Hi 

WIJOtD 

fXVtn 
MVIEZDlxi 
rdV1E34 
MVIBGEtD 

fMVJ20T  U) 


S1 


ZN7K 

imn 

INSIB 
JNtil] 

Z4IITT1 
ZfllBUftl 

ZK2ZZZA 

ENZGD&  ru 
EMZeB9 

iNiEsa 
2K1S64 

2M3»»ti]' 

|N3fi3S 
2^3G3iA 

2lt|B4i 

ZH36^G 
Jlt3E.B3Eu 

2N1BZ1 

zid}B±i 

2N39i{]3ni 

;ff3g4E 

2H3319 
2K39ZZ 
2M3IS4 
2N3ISI 


.K 

JB 
».Z4 

ji 
».14 

.?4 
■5^51 

B,'S1 

im 

&/S1 
E4l 
4i'S1i 

4JS1 

«.tiD 
.TD 

tG.BQ 
&.D0 
3.20 

I. OS 


1B|4«9I 

2114121 

11141  tr 

Zhi4l24 

:rM2EBi 

JBHZT4 
ZN43D2 
2«i43M 
2l^4m 

IM4I331 

;N44ia 
ztnuMk 

ZEMtBTE 
;!H4tE9E; 

.SMI  BBS 

JNEDfB 
ZNElJBi* 

zmu5 

ZBI51B] 

ZH&197 

a*i6i9* 

?NSZtD 

iNE3a7 

2nE4&1 
2IVE4EB: 
jnS4B4 
ZH54&£ 

2«I5544 
2iySEE1 


3;/:(t 
SI'S! 


3/n  treso' 


9^ 

SD.2fi 
.29 
51 


SI 


2Kgy& 


EtCil 
Ellis 
EI7& 

MPFIBZEfl* 
HtP  1-104 
tflHUl 

EEiom 

;q.bs  :;eibb} 

iHi    SE2Bfl1 
SfZBDZ 
StSBUl  li» 
J^StlM 

TISJB 


Z^l 

itM 

Si 

I'SI 

4i'J1 

4/t1 

irei 
3/51 

J.BKl 

3.*51 

3..151 

Sl.'^U 


Z.''31 

Si.«0 

4J'St 

3151 
q/«1 
4.^ 

m^ 

$3..0{t 


DIGITAL 

SMT4D()N 

SN7>1ZSH 

iiNirqT3N 

SNHJSM 
SN.J4'9I}N 


.IS 

.lis 

.10 
M 
M 

■n 

M 


l.9B^LM3Q1AH 


3^1 
J/tl 


Lill3H?M 
LMSDfN 
LWBK 

LM311N 
LW3in-K.S 


12JIID  J  LJ02[»K '1 B 


.311 
.V 
Mi 

Si- 

1.3E. 
1.3^ 


L.M14aK'B 
LM34B7'5 
LM34DT4 

LM»aiT'1S 
LWJflUfTZf 
tUJ7BN* 
LH3T7H 

LM3B4M 

niE»5|>A 

I.MTflRCN 
LM7?3H 

L«73»N 
L1M74li;(t 

Ltt74]Cm4 
IMT4TCN 
74BCJ  DIP 

jwu  aw 

BfODPrnDlP 
LMUIHK 

JLFlZMBtf 

CA^BZAA 
CA304& 

ILMIO^MI 

1CA»I«" 
LM39DDI9 
44C41S40 
IIC4iy4TK- 
nC4l9i|]{IN^ 
fle4t95TK* 

RW&5&D1I 
hiS&fBV 
NESEBV 
,LiA7DB^irC 
JBDSrDlP' 


iZO 

i.za 

i.za 
l.2« 

.ss 

LED 
I.Zl 
2/51 

S0.!1^ 

.M 

.2^ 

Z.'S1 

3,'^1 

3/Sl 

4/$l 

,34 

.35 
i.eo 

.id 

1 11 

im 

tt,4g 

1.E! 
IJI 
1,74 

.1* 

1 45 

i? 

.SB 
tJiH 

11.24 

Z,li 
IM 

.&! 

.9E 

.«! 
1.2E 
U6 

Mi. 


%        *SUPER  SPECIALS:      ^ 


1^34       GermaniuTTi  Dinda  l(!l/$T 

HM914    lOOWIOmA  Diada  20/$1 

T  NflOa  1  SO V/ 1 A  Rect  i  EJEr  1  S/$1 

1W4 154 30V  INST 4  2B/$1 

Bfll  &OVy.fl  EtirfgaRBE  4/$i 

2N2222     NPN  Tt^n^litoi  6/$1 

2W2907PINPTr^ri*istoi  fij-lSI 

2N3055  Power  Xistqr  1QA  30.75 

2  N 330^1  WiPH  Amp/Sw  ("'1 00  fl/$  1 

2N3y{]fi  PNP  Amp/&w  ;;ioO  fl/isi 


F£A2^D1M  Dldde  Array 
IVlPF102  200IVlHtRF  Amp 
^0673  MOSFET  RF  Amji 
LIW324  QlumJ  741  Op  Am|l 
LIV137S  P'ai  VqH  Rdg  mDlP' 
NE555  Trnwr  mDIP 
LH723  2-37V  Ref  DIP 
LM741  CDmp  Dp  Amp  mDIP 
LM14S9  Dual  741  mOIP 
CA3090  S  Trams  Aiiliy  DIP 
RCA29  Pwj- XaStOr  1A30W 


Fl  F391  RF  Power  Amp  Tfan*i*tcir  10  26W  i§)  3  3DMH2  TO  3 

S55X  Tfmei-  IjwSrlhr  Diffarervt  pmcvt  frcm  555  jw/dstali 
RC4194TK  Dual  Tiackicig  RegLilator  '0:2  to  30 V  &  3.0<JmA  10^66 
RC4T95TK  Dual  TniClkirig  Huguluter  -tSV  @  lOOmA  <TO€e| 
e03Q  Waveform  GencTatar  '^-H  A  Wave  With  Circuits  Si  Data 


2/$l 
3/$l 

94 
.55 

.38 
3/$1 

3,''St 
.S3 

s&.oo 

3/Sl 
$3.76 1 


SPECIALS -THIS  MONTH  ONLY 


1I\I34A  Germaniitm  Diode  GOV  10mA 

1N270  Germanium  Dtode  SQV  200mA 

1M914  Silicon  Oiode  10QV  10mA 

m0203         Hot  Carrier  Diode  (HP28Q0,etcJ 
F7  Power  Varactor  1^2W  Out  @432IVIHz 

(Specs &  Circuits  included  with  F7} 
DIODE  GRAB  BAG-Mixed  zeners,  rectifiers,  etc. 


2Ey7a6 

2N918 
2t\l2609 
2ht202a 
21^3904 

2N4122 

2N486g£ 
2N488& 
E112 
TiS74 

TO -220 


mU  High-Speed  Switch  75ns 
UHF  Transistor-Osc/Amp  up  to  1  GHz 
P-Channel  FET  Amplifier  2500Mmhos 
NPN  Dual  Transistor  3m V  IVtatch  i3225 
NPN  Amp/Switch  ,n00  40V  200mA 

PNP  RF  Amplifiers  Switch 
N'Channel  Audio  FET  Super  Low-I^oise 
150  Volt  PNP  Transistor  for  Keyer 
M  Channel  FET  VHF  RFAmp 
ni-Channel  FET  High-Speed  Switch  40n 

Mounting  Kit-Mica  insolator&  bushing 


ID/SI 

4/$1 

25/$1 

$1.00 

$2.00 
50/$l 

4/$1 
4/Sl 
$1,00 
2.95 
8/$1 

3/$1 
2/$1 
2/$1 
3/$1 

3/Sl 

10/$1 


LM308H 
LM309K 
LIV1317K 
LM380N 

l\fE505A 

LM723CIU 

LM74? 

2102 

2740OE 

CA3018A 

CA3028A 

CA3075E 

RC4558 

N5556V 

Af555&V 

8038 

8223 

LP-10 


Low  Bias  Current  Op  Amp- Super  709 
5  Volt  Regulator  TO  3 

Adjustable  Voltage  Regutator         2-37 V 
2  Watt  Audio  Power  Amplifier  DIP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Op  Amp        DIP 
1024  Bit  Static  RAM  (1024  x  1)         DIP 
FET-lnput  Op  Amp-  like  NE  536/^A740 
4-Transistor  Array/Darlington 
RF/IF  Amplifier  DC  to  120MHz 

FM  IF  Amp/Llmiter/Detector  DIP 

Dual  High  Gain  Op  Amp  mDIP 

PrecisioiT  Fast  Op  Amp  mDIP 

Dual  Hi  Gain  Op  Amp-  Comp.         mDIP 
Function  Generator/VCO  with  circuits 
256-Bit  PROM  (32x8)  sons 

LOGIC  PROBE  kit-TTL,  CMOS,  etc. 

Machined  case  included-/?  hr,  assembly 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC -SEND  13d  STAMP, 


$0J4 

.84 

3.50 

,94 

J4 

3/$1 
2/S1 
SI. 75 
1.95 
.99 
1.45 

1.45 
3/$1 
2/$1 
3/$1 
$3.75 
2,89 

$7.85 


ELECTRONICS 


BOX  4181    EP 
WOODSIDE,  CA  94062 
TeL  (415)  851-0455 


A24 
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ALL  PRICES  INCLUDE  FREIGHT  PREPAID  ANYWHERE  IN  CONTINENTAL  USA 


INDUSTRIES 


J10 


ELECTRONIC  COMPONENTS 
EQUtPMENT  HARDWARE 
1922  N.E.  748th  STREET 
M  WAMl  FLA.  33181 
005)947  1479 


ZENER  DIODES 


5JV400mw5% 

8.2V  400mw  5% 

11V  1w  5% 

Arty  10—1  value 
SrOO— $.15  each 


MYLAR  CAP 


West-Cap- Axial 
1.5  mF— 400  V 

2/1.00 

5/2.00 


POLYSTyRENE  CAPS        AXIAL  FLECTHOLYTICS 


6200 

7500 
7500 
12000 
15000 
15000 
12000 


PF 

33V  5% 

PF 

33V  5% 

pF  100V  5% 

pF  10QV  5% 

pF 

33V  5% 

pF  100V  5%  1 

pF 

33V  5% 

1(V100 

METERS 


Weston  #131 
Edgewise-Panel 

O'lOO  ua  dc 

Retails  for  over 

S30.00 

S6.95  ea. 


LAMPS/BULBS 


NE-2  Long  Lead 

Chic.  min.  #327 

Your  Choice 

10/$1.00 


BOURNS  TR1MP0T 


#200L-1-201m 
200  Ohm 
$1.25  ea 

2  FOR  2.25 

3  FOR  3.00 


50/100  V  $.25  ea. 
150/105  V  $.50  ea. 
220/25  V  $25  ea. 
330/60  V  $.50  ea. 
400/75  V  $.50  ea. 
500/50  V  $.50  ea. 
1000/50  V  $.75  ea. 
2000/25  V  S.50  ea. 


TRANSISTORS 


2N914   30 
2N2222  .25 
2N3055  .50 

2N3725  .90 
2N3905  4/1.00 
2N3906  4/1.00 
2N5086*1.00 


TRANSiSTORS 


House  No. 
2N  1991  PNP 
2N  1984  NPN 

.15  ea. 

10/1.25 


HANDLES 


CambFon  #1252  1 

Bra^^-nickle 
Finish— 3"  mtg. 
Centers — Retail 

S4.95 
your  cost  $100 


PANEL  LIGHT  ASS  t       DIPPED  TANTALUM 


Grimes  #A7075-5 
Blue  w/cap  & 
air  hardware 

4/$  1.00 


.1/35  V 
,1SI35V 
^2/35  V 

.33/35  V 

.ee/35v 

1,0^35  V 


> 


$.25 
each 


10/ 
$2.25 


MIN.  TRANSFORMER 


Primary  400  Ohm 

Secondary— 

300  Ohm 

.60  ea 

2/1.00 


WHAT'S  IT 


We  don't  know 

but  maybe  you 

do.  Has  motors 

gears,  micro  switch 

'HF€         $1.50 


DIODE 


Microwave  Diode 

IN23B— Syivania 

100MC— 150KMC 

$.60 

2/1.00 


TIP  PLUGS 


Red  and  Black 

>12  each 

10/1.00 

25/2.00 


DIODES 


IN4000 
1^4001 
IN4002 
m4003 
IN4004 
IN4005 
IN  4006 
IN4007 


12/1.00 
12/1,00 
12/1.00 
1 2/1 .00 
12/TOO 
10/rOO 
10/1.00 
10/1.00 


REED  RELAY 


GordoS'F811156 

2000  Ohm  Coir 

SPST  No 

'Special* 

$1,25  ea 

2/2,00 


TIMINQ  MOTORS 


Haydon 

120V60C4RPM 

5W  or  2.5W 

Your  Choice 

$  J5  ea 

RFE 


FUSES 


Littlefuse  3AG 

y*A  260V 

yaA250V 

»wv  ea. 

4/1.00 


RESISTORS 


Assorted  bag 

of  lOOpeices 

Most  popular 

values —  Vj  &  Vi  w 

1.95/bag 
2/$3.50 


TRANSFORMEft 


Constant  voltage 

1 1 5/220  V  In, 

40  V  CT  1.3  Amp 

20VCT2Amp 

$2.95  each 

2/$5,00 


SLIDE  SWITCH 


.5  Amp— 125  V  ac/dc 

2  pole— 3  pos. 

Has  holes  for 

mounting  w/  1  V*"' 

mtg.  center 

,12  10/1.00 


BLOWERS 


Open  frame  type  motor, 
quick  connect  terminals. 


Inpur;  120  V.  60  Hz. 

too  Waits,  nated 

120  CFM  s^    0    Sialic 

pressure,  Size: 

rnlei.  3"  1  BW: 


Outlei.2"xa'/t 
O/ASiae.  %hW 
long  X  3^'/#"  » 

*RF£Si.95 


TRANSFORMER         SIGNAL  DIODE         MICRO  SWITCH       MfCRO  SWITCHES 


Input  t^V 

#  60  Hz 

with  Eiec- 

troslatic  shield 

t.)  aOV  l»p  at  4V  2A 
Z^  30V  tap  at  4V  2A 
3^  lOVCTalSV50A 

29.95 


7  SEQ  LED 


Tl  L322P 

.5"  RED 

common  cathode 

$1.10  ea 

2/2.00 


1N4t4e 

20  for  Sr 00 

50  fOf  S2.00 

100  for  $3.00 

250  tor  $6.00 

500  lor  $10.00 

1000  for  SI 8.00 


Circuit  Breaker 


Littlefuse  #230 

3.0  A  Hold 

,25  ea 

5/1.00 


BATTERY  HOLDERS        FUSE  CLIPS 


#BA-2RV13rT 

20A125Vor4B0V 
10A-125Vac 

1  HP#  125  Vac 

2  HP  @  250 Vac 

$1.25 


CONNECTORS 


PL  259 

SO  239 

Youf  Choice 

.65 


KESTER SOLDER 


O   < 


New-pulled 
from  equip. 

assorted  sizes 

consists  of  E  33's, 

23  s  etc. 

15  for  $1.00 


RIBBON  CABLE  ASSEMBLY 


Has  P,C.  Board  with  56  pin 
edge  connector  and  2 
[englhs  of  2Vz  *  40  conductor 
ribbon  cable  with  2  ea.  40 
pin  connectors       new  $2.95 


TRANSISTOR  MOUNTING  PAD 


Keystone  #140 
Dual  AA  Size 

.35  ea 

3/1,00 

10/2.50 


RF  DEVICES 


Special  This 

Month  Only 

2N— 5590 

$5.95 


Littlefgse*101Q02 

for  3AG  Fuses 

25/1,00 

100/3.00 


MICROPHONE 


1 


Panasoftic  iRP-8130 

20H  Ohm  impedance 

with  cord,  plug  &  stand 

retail— over  518  0(3  ea 

your  cost  $7.95 


COUNTERS 


Veeder  Root 
120V  50/60  Cycle 
5  place — approx. 

iy<'*W  X  I'H  X  Z'L 

•RFE  $2.50 


DISC  CAPS 


.01  — 100  V 

V*"  Lead  Spacing 

ARCOTCP-R01 

20/$1 .00 


RESISTORSCC 


y*w— 5% 

Ay  Value 

20—1.00 

50—2.00 

100—3,50 

Pleastv  SialQ  Value 


POTS 


CTS  Vi"  Bushing 

Vi'*  shaft 

10K— $.35 

100K— $.35 

4  meg/40K  dual 

$.76 


63/37  or  60/40 

1  lb.  spools. 032D 

$7.25/tb. 


PfSTON  CAP 


JFD#VC-24G 

1  to30mF 

,75 

2/1.25 


BANANA  PLUG 


Red  Of  Black 

.30 

4/1,00 

10/2.25 


BINDING  POST 


5  V^ay  Red 
6  Way  White 
Your  Choice 

.40  ea 

3/1.00 


Milton  Ross  #10044 
100—2-95 
250—3.95 
500—4.95 


UNIVAC  PC  Bd  ASSEMBLY 


Has  14mot-SC14211L 

90HSN2B188J 

32FairFSA2812M 

32FairFSA2S13M 

3  56  pin  connectors 

19  Beckman  Rs» 
Plus:  Over  200  other 

parts  to  include 

lantalurTi  caps,  etc. 

ICs  with  full  leads 

easily  removed.  Cost 

Univac  over  SI 900.00 

New  $16.95  only  50 


BOURNS  TRIM  POT 


#3260H10K— lOTurn 
y4"  Square— Wirewound 

Retails  for  $11.55 

Special  this  month  only 

$5.95 


TE^MS:  Orders  under  $1 5.00  add  2.00  for  handling— cods  accepted  with  25%  deposH  on  orders  over  $25.00.  Fla.  residents  add  4%  sales  ta^t  — 
all  material  fully  guaranteed.     *Ke-rBmoved  from  equipment 
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m 


■m 


m. 


■;:*: 


Frequency 
Counter 


$  89.95 


kit 


CX-SO  c^nUEHCY  COUWm 


isfiiaau  8iBl"J'''"'' 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


You've  requested  it,  and  now  it's  here!  The  CT-SO  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  is  now  as  easy  as  pushing  a  button,  the 
CT-50  will  automatically  place  ih©  decimal  point  in  all  hnodes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT-50  mobile?  No 
problem,  it  runs  equally  as  well  on  12  V  dc  a^  it  does  on  1 1  0  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq.  of  3.579545  MHz  for  tinne  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  -  -00 1  ppm!  The  CT-50  offers 
professional  quality  at  the  unheard  of  price  of  $89.95*  Order  yours 
today! 

CT-SO,  60  MHz  counter  ktt  , $   89.95 

CT-SO  WT,  60  MHz  counter,  wired  and  test^     .,.,.. 159.95 

CT-60Q,  600  MHz  prescaler  option  for  CT-50,  add 29.95 


SPEC4FICATI01SIS 

Sensitivity:  tess  then  25  mv. 

Frequency  range:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetlme:    1    second,   1/10   second,  with   automatic  decimal 

point  positioning  on  both  direct  and  prescaSe 

Display:  S  digit  red  LED  .4"  height 

Accuracy:  2.0  ppm,  .001  ppm  with  TV  tiime  base! 

Input:   BNC,  1   megohm  direct,  50  Ohm  with  preseate  option 

Power:  110  V  ac  5  Watts  or  12  V  dc  @  1  Amp 

Size:  Approx.  5"  x  4"  x  2'\  high  quality  aluminum  case 


Color  burst  adapter  for  .001  ppm  accuracy 
CB-1 ,  kit . 


$14.95 


CLOCK  KIT 

6  digit  12/24  hour 


Want      a     clock     that 
looks  good  enough  for  your 
living    room?    Forget   the    com- 
petitor's   kludges    and    try    one    of 
ours!      Features;      jumbo      .4"     digits, 
Polaroid    lens   filter,    extruded    aluminum 
case  available   in   5  colors,  quality   PC  boards 
and  sup^r  instructions.  AH  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time.  Colors:  silver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC-5 , ,  .  ,  $2Z95 

Alarm  clock,  DC-8,  1  2  hr  only .  ,  .  ,  24.95 

Mobile  clock.  DC-7 25.95 

Clock  kit  with  10  min  ID  timer,  DC-10  .  .  .  25.95 
Assembled  and  tested  clocks  available,  add 
$10.00 


VIDEO  TERMINAL 
KIT  $149.95 


A  [st^mirtHLt  B  K  lO'Lnch  PC  nard  th&t  fcquinii  4jn)v  tn  it^SCll 
knrybpta-rd  ^nci  a  TV  $bi  ta  titr.iyma  4  ir.ampl^l'O'  inieruiitivB  CDrminal 
it)!  (jonnecTiflri  to-  yovr  mic:*ofl<ot;*Mflf  at^'nt^Jflpau*  [nt^ri^^t.  ita 

LfDurJ  r«tc3  lup  tD  SeOQ  baudK  2  pagiii  at  32  diaTacteri  by  16  linn, 
ri^ad  tD  jmd  Irarri  migfnorVi  ^omputfr  end  k^v'bt^^ird-i^iH^TKJ  ^griHjr 
ai^    ps-US    conT^Cfi,    panry    sttoi     dltpisv    skhI    ^^r.^ro^,    po^tw  on 

cursor.  tCarbbumt/DDrnpLLiDr  cnntia'  bjiclcfp^cei,  Inrvuiuid  ip^vi,  lina 
ilwds,  '9V-  Jiri-e  ifeeiJt,  home,  fsiMrna  *uibc>i".  ^tao  tsaai-E  paae,  tleisra 
to  «na  of  lirWr  ifllK:ll  (tS^  I  ttr  2,  T4a(l£  ^^tim  Cm  to  rVnArr^Ari^.  Th« 
cird   FBqLilr4f'5  vijik-s.  4t   itppTox.   9QD  irii  tfid   autpur^  itt^ndjiTd  75 


THaste  Kit 


CHEAP  CLOCK  KiT    $B.95 


DC -4  Filatures: 
•  6  digit  i4"LED 

•12  or  24  ForiTlflt 


Dof^&  not 
include  board 
or  transformer 


PC  Boftrd 
S2.9S 

Transformer 
$1,49 


600  MHz 
PRESCALER 


E  intend  tNe  range  of  your 
counner  to  600  MHi.  Works  with 
am  counters.  Less  than  1  ED  mv 
sensitivitv.    Specify   "^10   or  "H  00 

Wlrod,  tested,  PS- IB     .  .  .  .  $S-9.9S 
Kit.  PS- IB       ........  $44.95 


CAR 
CLOCK 
KIT  $27.95 


12/a4.Moii^  1  S-VoU  AC  0*  oc- 

•  High  Ac(jutB«;v  <i  rv^ in u-ta 'rfto ntMl 

•  f;  jnrT-it>0  A"  LED  f^nclQuis 
*J^yiT^.  iW> -fjitj I ii  11 V  'lyakup 

•  Display  blanks  wLdi  -i^n it-ion 

'  CdKi,   Tnouriitn^   br^aciiftt  14^1414414 
V  Supw  initrurtmrM. 


AUTODIMMER 

■ntt  tu  d  mil  i^n^T  <lifihi  Ifrwl' 
For  DC   11   CarCaock:. 


30  watt 


2  meter 
Power  Amp 


The  famous  RE  class  C  powar 
^tTip  rnjvif  j^^afk^ttta  maij  ort^l^ri  Four 
Watts  in  for  30  Wattiout,  2  in  for  IS 
out,  1  in  for  S  out,  incredible  vatue, 
complete  with  all  parts,  |:n5truction& 
and  datails  on  TR  relay.  Case  not 
i  n  c  I  y  d  s<i . 
Complete  Kit,  PA  1  ,..,,,.,  $22.95 


CALENDAR  ALARM  CLOCK 

l-l3£  Hvt^i-y  Ire^tiJi-e  ^n^  [iQiaii:!!  ev^r  a$K  foe 
Kit  inclucles  flfi^erytriing  *xi:«pt  ^ase, 
buiid  4x  Into  wbO,  station  or  even  taf' 
FEATURES: 

•  S  D  igitJv  ,  &■■  H  tgN  L  EO      •  1  J/Sfl  Hour  F  orm^i 

^  Tiuw  24  llaur  Atarm  A  70D1  ihtp  itoes  a  HI  I 

•  Hnttorv   hbcK   up.  MvlTt"  btlltr-in  did  chip 

Comdlete  Kit,  lass  case^ 

DCS $34.g^ 


LINEAR 


S314Clock 

74S00 

74Si;2 

7447 

7473 

7473 

7490  A 

74143 


$2.95 
.35 
.75 

.35 

.SO 

-S5 

3,  BO 


55S 
5S6 
566 
567 
145S 


S 


50 

75 

.49 

.49 

.50 


REGULATOR 
78IVIG  $1,49 


LED  DRtVER 
75491  ,50 

7549S  .SO 


309k 

309  H 

340JC  13 

7S05 

7S12 

7S15 

7818 


V 


.83 
.99 
.99 

.a9 

.89 
,89 


TRANSISTORS 

MRF-a3S3DW  VHF  $11.95 

NPN  2N3904  type  10/$1.00 

PhJP  2N3906  type  10/$1.00 

NPN  Power  Tab  40W  3/$  1.00 

fNP  Power  Tab 40W  3/$1.00 

FETMPF  102  type  3/$2,O0 

UJT  2N2646  type  3/$2.D0 

2N3055  NPN  Power  .76 


DIODES:  1KV,2.5A 


S/SI.OO 


1TOV,1A 


lO/SI.QO 


1N914A  type SO/SZ.OO 


LED  DISPLAYS 


FND  35a  ....      .75 

FIMDStO 1.2E 

DL  707    ......   1 .25 

HP  7730    1.25 

Red  Polaroid  Filter., 


741  OP^AMP  SPECIAL 

Faclory  prime  mini  difj  with  both 
Xerox  and  74^  part  numbers 

10  lor  $2.00 


4,25"  X  1.125" 


.59 


SOCKETS 

14  PIN  5/$1.0Q 

IB  PIN  5/$1.00 

24Plt\l  2/Sl.OO 

40  PIT^  3/£2,00 


FERRITE  BEADS 

with  info  and  specs 

15/$1.00 

6  hote  Balun  Baad^ 

5/SKOO 


ramsaij  alssirEiiss 


P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


TELEPHONE  ORDERS 
WELCOME 


'mjsiaictatge 


iJtKKAMIftiCdFtDJ 


R8 


MINI-KITS 


TONE  DECODER  KIT 

Fit3tiife:i:  4QD-ED0U  Hr  BdJLj;tabl$  frequency 
rarnge^  vgltaga  rBgulatisjn,  &S7  IC.  U^efkaJ  iov 
jfjgth-tone  decoding,  tone  hurjt  rietecxion.  FSK 
demod.  slgnalititi,  and  manv  oihsi  m^t.-  IHa  7 
fci^  13  tjunoft  towelnoriB  djacodiofl.  Runs  on  5 
to  13  volta. 
C&rnplBts  Kit,  TD-1 $4.3^ 


E  a  I  I  1  f  J  c  t  i  o  n 
g  u  a  f  d r>  t  e e d  or 
mofiey  refuniJKJ- 
COO.  add  41.00. 
Orttftf^  under  $10 
add  S.75.  MV  TesJ. 
defits  add  7%  tflx. 
Add  ^%  far  pfst^gB. 
inaurar^ce,  and 
lhardlir>g.  Minimum 
afder$6.DQ, 


SUPER  SLEUTH  AMPLIFIER 

A  super-sensitive  amplilter  which  will  pickups 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier.  Full  2  watts  of  output,  rtins  on  6  to 
12  votts,  uses  any  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  BN-9 $4.95 


FIVl  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
F1VI-2  has  added  super  sensitive  mike  preamp. 
FM-1    . $2.95  FM-2    . . S4.95 


COLOR  ORGAN/MUSIC  LIGHTS 

See  music  come  alive f  3  different  lights  flk:ker 
with  rnusic  or  voice.  One  light  for  lows,  one  for 
the  mid-range  and  one  for  the  highs.  Each 
chanr>el  individually  adlustable,  amd  drives  up 
to  3(30  watts.  Great  for  parties,  band  music, 
nite  clubs  and  more. 
Complete  Kit,  ML-1 $7.95 


LEDBLlfSJKYKIT 

A    great    attention    getter    v^^hkh    alternately 
fishes  2  Jumbo  LED$,  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Run^  on 
3  to  9  volts^ 
Complete  K it    » » * „ .  ^  S2  JBS 


POWER  SUPPLY  KIT 

Cor<n|i[1gte  Iripj-B  fEtt^ulated^  pawar  supply  pro- 
vider vaTJabtfl  .tl&  wjltsat  I?<Xl  mft  and  *5  waits 
£tt  I  Amp.  50  mV  load  Fegulatian  good  f  Lkertng 
and  small  size.  Kit  \em  Transformers  R^^^uirn 
6-a  V  Bt  1  Amp  erd  ia  io  30  VCT. 
CcMTipJati.  Kit,  PS-3UT  .  , $5^.95 


SIREN  KIT 

Produces    upvyard    and    downward    wail   char- 
acteristic of  police  siren,  5  watts  audio  oui|>ut, 
runs  on  3-9  volts,  uses  S-45  ohm  sp^ker. 
Complete  Kit  SM-3    ._,,_, , . . .  $2.95 


DECADE  COUMTER  PARTS 

Inctudes:    7490 A.  7475,  7447,   LED  readout, 
current  limit  resistors,  and  instructions  on  an 
easy  to  build  low  cost  frequency  counter. 
Kit  of  parts,  DCU-1  . $3J50 


200 


• 


\^5!5^ 


FAMOUS  HAMTRONICS  PREAMPS 
tet  you  hear  the  weak  ones! 


Greot  for  OSCAR,  SSB,  FM,  ATV,    Over  \0,OOQ  in 
use  throughout  the  wirorM  on  all  fypes  of  receivefs. 


P9  KH  SJ2S$ 

F14  Wired   $24.95 

Deluxe  vhf  model  for  cipp~ 
1 1  cat  i  on  i  where  space  permits. 


*}^]/2  K  3"  •Covers  any  4  MHz  bond    •t2  Vdc 
»ldeor  for  OSCAR  •Diode  pfotection  •20d&  gain 

MODEL        RANGE 

P9-LO  26-BB  MHz 

P9-HI  88-172  MHz 

P9-220  172-230  MHz 

P14  Wired  Givf  f'xacf  bond 


•Covori  any  4  MHjt  bond 
•  20d&goJrt        •t2Vdc 


Pfi  Klf  510 '^5 

PI6  Wired     $2h9S 

Mmmture  VHF  model  For 
Hght  spaces  -  size  onfy 
}/2  X 2-3/8  inches. 


MODEL         RANGE 

P8-LO 

P8-Hi 

P8-2Z0 

P16  Wired 


20-83  MHz 
83-190  MHx 
220-230  MHz 
Give  exact  band 


f  15  Kit        S18.9S 
P3S  Wired   $34,95 

•  Covers  any  6  MHz  band  m 
UHF  range  of  380-520  PAHz 

•  20  dB  gain    •Low  noise 


FM/CW  TRANSMITTER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  OSCAR  CW 
OPERATION,  FM  REPEATERS,  CONTROL  LINKS 
■  Professionol  Sounding  Audio  •Free  of  Spurs 
•Completely  Stable  •Built-in  TesHng:  Aidi 


T40    n  Channel  200  MW  E?tcTfer  Kj>  for  2M  or 
6M  baf*d.. - $39.95 

120  Tripler/Drtver  Kif,    Use  with  T40  fof  operaHon 
on  432-450  MHz  baml,. .,,,.., $1?.95 


I  ffff fffrrrfrfffr 

T80  RF  POWER  AMPLIFIER  MODULES  FOR  A&OVE 
•  No  i\/nrng  *VSWR  P^ote^cted  •Wrred  and  Tested 
•Rdt«d  for  ContiFiuoua^  Duty  -  Greol  for  Repeaters 

TS0-15Q:  140-175  MHz,  20*2 5W  output      S79,95 
TeO-4S0t  430-470  MHi,  13-15W  outpwt      S79.9S 


AT  LAST! 


METER  SSB 


TRANSVERTER 

At  a  price  you  can  afford 


Use  Inexpensive  recycled  10  or  TT  meter  ssb  exciter  on  2  meters. 


FEATURES: 

#t?n$ar  Cor^verter  for  SSB,  CW,  FM,  etc* 

•  A  froctSon  of  the  price  of  other  units 

•  2W  p.e.p,  oMtpat  with  5  MW  of  drivft 

•  Use  low  power  top  on  eHCiter  or  oWen^otor  pad 

•  Easy  to  ali^  with  built^^in  1^  points 

VXl-(  }  TRANSVERTER    KIT  $59.95 

A25  Optional  CabitMtfor  Xvert«r&PA  $20 


Frequency  Schemes  Available: 

VX2-4  28-30  ==144-146  o  Other  frequency 
VX2-5  28-29=145-146  ?  ronges  ovailabre 
VX2-6     26-28  =  144-146      '^     on  special  ofder 


2M  LINEAR  POWER  AMPLIFIERS: 

LPA  2-15  Kit        15  W  p*e,p,         $69,95 
LPA  2-70  Kil        70  W  p.e.p,       $139.95 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signols  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HP  receiver. 


either  one 

ONLY  $34.95 

iriH:1yding  crysfol 


MODEL         Rf  RANGE  (MHZ)    l-F  RANGE 


C50 

50-52                         28-30 

C144 

T44-I46                     28-30 

C145 

145-147  {OSCAR)     28-30 

CI46 

146-148                    28-30 

cno 

Alrcroft                        28^30 

C220 

220  band                    28-30 

Special 

Other  i-f  &  rf  ron^s  ovoi  loble 

MODEL 

C432-2 
C432-5 
C432*7 
C432-9 
Special 


RFjANGE  (MHZ)    l-F  RANGE 

432*434  28-30 

435-437(OSCAR)      28-30 
427.25  61,25 

439.25  6K25 

Othef  i~F  flt  ff  ronges  ov^Hab^e 


^  iM  ilPi   a  ^  dB  < 


A9  Extruded  A 1  urn  Case/Connee  lori     $  12 » 95 


VHF/UHF  FM  RCVR  KITS 


*  NEW  GENERATION  J^ECEIVERS 

*  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  100  dB) 

*  COMMERCIAL  GRADE  DESIGN 

*  EASY  TO  ALIGN  WJTH  BUIIT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


R70   6-channef  VHF  Receiver  Kit  for  2M,  6M,   lOM, 
220  hAHzj  or  com'  I  bonds t « ^ «  » . ,  ^  » *  i «    $69  +  95 
Optionol  xtal  filter  for  lOOdBodj  chon      10,00 


*  FREE  1978  CATALOG* 

40  PAGE  CATALOG  IS  YOURS  FOR  THE  ASKING  I 


R90  UHF  Receiver  Kit  for  any  2  MHz  segment  of 
380-520  MHi  band , $89.95 


ir'S  EASY  rO  OADER! 

OCALL   OR   WRITE  HOW  FOR  FtEE 
CATALOG   OR  TO    PLACE   ORDER! 

©PHONE  716-663-9254,  (Answering 
service  eventngs  and  weekends  for  y^ur  con- 
venienee«    Per^miol  lervice  9*5  eoslern  tinw,) 

OUt«   credit   card,    c.o^d.,    check,    m.o« 

©Add    $2.00   shipping    S,   handling. 


(N  CANADA,  s^nd  to  Com  tec;  5605  Westluke  Ave; 
Monh-eol,  Que  H4W  2N3  or  p^ne  514-4^-2640. 
Add  28%  to  cover  diity,  tox,  ond  ex^hcmge  fote. 


amiromcs,  mc, 


182-0  Belmont  Rd;  Rochester^  NY  J46J2  |^|g 


BiLLEY  ELECIB9IIC9 

RO.  Box  19442E    Dallas, TX.  75219  (214)823-3240 


MC3301P  HOUSE  # 

4  OP  AMPS  IN  ONiE  PACKAGE    USES 
SINGLE    SUPPLY.    (  4    to      ZflVDG) 
INTeftNALLV  COMPENSATED  SIMILAR 
TOMC3*>t.euTHiaHEn  GAIN     49t 


t 


MCt437P  DUAL  709  OP  AMP 

HkGM  OPEN  LOOP  GAIN.  LOW  NOISE    1* 

^'^^'^  3/1.00 


t 


MCI 351 P    FM-IF    AMP 
AND  DISCRIMINATOR 

USED  IN  FM  A  TV  SOUND 
CIRCUITS  REQUIRES  MINI- 
MUM EXTERNAL  COMPO- 
NENTS 14  PIN  DIP.  DIRECT 
REPLACEMENT  FOR  HEPC 
6060.  ECG  746  and  MANY 
OTHERS  HOUSE* 
WITH  SPECS  50C 


LMaSOQ  QUAD 
NORTON  AMP 

WE  BOUGHT  A  LARGE 
QUANTITY  Of  THESE  HOUSE 
NUMBERED  PARTS  AT  A 
BARGAIN  PRICE  THAT 
ALLOWS  US  TO  SOX  THEM 
AT  A  LOW,  LOW  39C 


TIL312  COMMON 
ANODE^EADOUT 


MPF131     N-CHANNEI 
DUAL  GATE  MOSFET 

sot? 


DES I G  N  E  O  FOH  AW  PL  I F*  ER  AN  D 
MIXE«  APPUCATIONS  TO  3W 
MHZ.  PLASTIC  CASE  UNITS 
ARE  HOUSE  NUMBERED  WfTM 
SPECS. 


X 


T     CHARACTER 
PINOUT       ^6S 


SIZE   wrm 
6/3  ,Q0 


IL  1  OPTO  ISOLATORS 

BY     LITRONIX     6     PIN     DIP 

STANDARD     PfNOUT     LED- 

TRANSISTOR  COMBJ NATION 

50C 

WHILE  THBY  LASTt 


SMALL  SKIRTED  BLACK 
INSTRUMENT  KNOB. 


FITS  V*" 
>    SHAFT  WITH 
I    SET  SCREW 

I  5/1.00 


rtn 


'V4 


MJ900  -  M J 1000 

COMPLIMENTARY  PHF,  NPN  DARLING- 
TON POWER  TRANSISTORS.  8  AWlPS 
WE  SUPPLY  A  SCHEMATIC  TO  BUILD  A 
HIGH  POWER  (3BW)  LOW  DISTORTION 
AUDIO  AMP  WITH  ONLY  ONE 
ADOrTlONAL  TRANSISTOR  AND  A 
DOZEN  iNE^PENSIVE  COMPONENTS' 
TO'3  CASE  STYLE   BUY  A  PAIR  FOR 


^i^^^p^^fc^n^i*  *  *  *  * 


$3.00! 


1N4148  DIODES 

LEADS  ARE  TARNISHED  BUT 
CLEAN  UP  EASILY,  THE  BOSS  SAYS 
'DUMP  rM'.SO  CHECK  THIS 
PRICE'  ^ 

50/1 ,00  ^ 


i*i>  p » I) » #  •»*■ 


HOUSE  #  PNP  POWER 

TO*3 


150  WATTS 
SO  VCEQ 
IQ  AMPS 


IDENTICAL  TO  2N3790      1.00 


*  *  ■  ■  ■****<*****<  »»#»»^<»i«i^t  i  m  mmmm 


r^-m-^^^^ 


ALL  COMPONENTS  100% 
GUARANTEED 

CASOtl     WIDEBAND  IF  AMP  w/5pecs 
2N3$69    NPN  EPOXV  1W 
741     OP  AMP  a  PIN  DIP 
723    VOLTAGE  REG   14  PiH  DIP 
MPSeSaO    NPM  HOUSE  ir 
725    OP  AMP  LOW  NOISE  HOUSE  t 
7815     TSV  1A  REGULATOR  HOUSE  « 
LM340T-12     12V  UVOLT  REG.  w/sp^cfl 
TCA430    QUAD  OSCILLATOR  1 /specs 
&H4343     P  CHANNEL  J  FET 
2N611 1     PNP  MED  PWR  4aW  TO-22t) 
£NaJ2e     PROGRAMMABLE     UNIJUNC- 
TION w/specs 
TRtAC     200V  SA  UNMARKED 


*1   1.25  EA. 

10/10.00 

HOUSE  * 


5oe 

e/1.00 

5/1-00 

5M 

8/1.00 

99C 

69e 

75<P 

69C 

4/1.00 

3/1. DO 
5W 


3/1.00 


FND510   69« 

COMMON  ANODE  READOUT  *V 

CHARACTER 

LJMfT  34  FEU  CUSTOMEm 


LEO'S 


JUMBO     RED    5/.89 
GREEN   4/Jd 


MEDIUM:   RED  -15        MINI: 

GREEN  ,16        RED  JO 
YELLOW    .16 

t  SV  15-30  ma 


YfftRBLE  HLArM  Kit 

A  furt  EV^y  hit  tD  aHnii>k  tim  wtnin  an  ear 
ptefCtng  1Q>  vMtt  dual  totm  fE^wn  ftwiirmtta 
Europiffn  iFrm  uund.  SrcAt  for  irarrrri  tjt  tayi. 
Operiin  from  6-12VEXI  4t  up  iq  1  {rmp  liusinc 
I'ZVDCvg  (thrrii  w^kmi.  Over  rM  thousmd 
hflwi  bsffi  loid.  Atl  paru  unicfudlnj  PC  ttoeitti, 
\em  ipMkfr.  OR  I^E  R  WB-02 


aa  * 


*^ 


SHIV 


?*4m 


L*^ 


MC1469R  POSITIVE  VOLTAGE 
REGULATOR 

'^  AMP  COMPLETE  SPECS  AND 
APPLICATIONS  SHOW  HOW  TO  BUILD 

FIXED  OR  VAfllAeiE  POWER  SUPPLIES 
FROM  3  TO  30VDC  DfllVE  EXTERNAL 
SERIES  PASS  FQR  CURnENT  TO  20 
AMPS? 


■  ■  ■ 


INCANDESCENT  PANEL 
LAMP 

WITH  TINNERMAN  NUT  YOUR  CHOICE 
OF  RED,  GREEN.  YELLOW,  WHITE  12- 
24VDC  15t 


*l,»^*»ifc.l*4fc»****1*    *!>»*»    <■»»•< 


FANTASTIC  SOUND  EFFECTS 

CHIP 

!  AVAtLABLE  ONLY  FROM  BULLET! 

THIS  2a  PIN  MARVEL  CONTAINS  A  LOW 
FREQUENCY  OSCILLATOR,  VCO,  NOISE 
OSCILLATOR,  ONE  SHOT.  MJXER  AND 
ENVELOPE  CONTROL  WITH  8  PAGE 
MANUAL    5  10  9VDC  3.95 


0<P*' 


'*■!• 


CAPACtTORS 


M 

1 


POWER  SUPPLY 
METERS 

Ou«IUv  JW  mittn  Tdr  ifie  P'SH.  O-ISVDC  ft 
NOT  SURPLUS'  U.fSJWt 


*  ■  * 


2200  MFD  ^  m  vek: 

RA01AL 

3/t.OO 
500  MFD  @  35VDC 

5/1.00  AXIAL 

220  MFD  @  25V DC 

7/1.00  AXIAL 

.T  JWI  L>,.i.  aovDC 
DISC  CERAMIC 

15/1.00 


k.4N 


,1 


ULTRASONIC  SENDER  RECEIVER  KIT  US-OZ 


1l»ar%»  «»  tfVfiC  la 


owPLrrt  nrr  sjcaoki^ 


?1^ 


I V  *M  i^' !•  and  WA  dc 


POWER  SUPPLY  KIT 

PS-14 

*  iotter  than  2O0MV  iQstd  Plid  ll^n^  regulation 

*  Foldback  Curram  Lirrijiini] 

'  Stiart  CircuilProleCtad  LC^^iafi^ 

*  THtrmtl  SliLitdaHm  _JJtf*t* 

*  Adjumbte  Curnrn  Lim^img  ^ 

*  Ltii  Uun  t^  riptile, 

'    l^nnpi  ITS  to  f4.SV 

*  All  |H#t»  iiii^i«t^  inchidinf  Iihmv  <blv  tnni. 

'  Ouaiiiv  PiiteEl  fibtr^Mi  PC  boofiL 


T 


i4N^i^ 


39.95 


public  i^DlLCt! 
THE  PS-14  HIGH  CUmENT  POWER 
SUPPLY   KfT  HAS  BEEN  S^LLiNQ 

FOP  39M  FOR  OVER  A  YEAR.  fN 
EXCESS  OF  ONE  THOUSAND  KiTS 
HAVE  BEEN  SOLD  AT  THIS  PRtCE- 


WE  WOULD  LtKE  TO  GfVE  OUR 
CUSTOMERS     A     CHANCE    TO 

PURCHASE  THE  KIT  AT  THtS  PRiCE 
BEFORE  A  SCHEDULED  fNCPEASE 
TO  43.00  tN  SEPTEMBER. 


mm  GHASDPATSBR  CLOCK  KIT 


2.50 


OVER  VOLTAGE  PROTECTION  KIT 

6.95 

Providtt  cfiesp  msuranc*  for  your  eimcnsiivt  eejuipnfrtint 
Trip  vo^tfl^  h  idlu»tjabt»  tf&rt  3  tD  30  units.  Ovorvokuiqo 

Iniuntly  frres  a  2SA  SCFt  and  itiart!  the  output  to  protMii 
Qdutpmifnt   Should  bt  u-ud  ott  units  that  sre  fumtl,  Di 

reedy  compstible  witii  the  PS- 12  and  PS-14,  All  mlactmn- 
\m  iiiippilbd.  Dfillsd  and  pljitfld  PC  board.  lOrder  OVP  1 1 


Complex  Elactronictl 

*  L  t:  3  lime  tv  3  O'ckxil} 

*  Linrqiun    swnniiitni    LED  pfndu-kjiTi 

'    TuzJt  WAwoimarB^thm  pemlulurB  fmrnttf^ 

*  Um 4 digits'* LED r«dout 

*  CQrv\pitt9  clectr{>rH»  ineluAnfl  trawtarmcif  & 
«^tl«d  »nd  vimed  PC  bwtm  matfutt  4.5"  k  &.5^ 

BEAUTIFUL  SOUD  WALNUT 

Cuiiom  case  for  dbowe  hiL  Dvir  9^"  ia\l     1  7^yS 

!***«*  ******   **BBllilBB 


39.95 


MEM' 


NOCOD/S 


*  Str^O  CHECK  MO.  on  CHARGE  CARD  NO. 
It  ^0N€  ORDERS  ACCEPTED  ON 

VISA  Af40  WASTERCHARCE  ONLV. 


^  ADO  %%  FOR  ^HIPPING 

*  TX,  RES.  ADD  5\  STATE  SALES  TAX 

#  ORDERS  OF  ma  &  OVE  R  TAKE  tD&  DISCOUNT 

♦  FOftElGW  ORDERS  AOO  10% 

(21ft  AIRMAIL)  OS,  FUf4D£  OffLV. 


*■  ■  ■■  "P"  i  ■*^»*'»»***f#p#i**»i 

MK-03A  CLOCK/TIMER  KIT 

F&atuirtti  24  hdur  ^ulu  ttme  ar»d  up  tQ  24  hour^  of  bluiJ^iuJ 

time  on  dm  nnma  net  of  sIk  dlgii  LED  read^^uts.  Totally 

independflni  opfl ration  of  both  t unctions.  Clock  hias  pru 

setmblv  a  I  firm   with   10  niinulB  tnnat^.  Tinier  has  rfHBL 

hotd,  pnd  coLjni   luncunnL   F^ull   noiw  and  ou«volugv        d-14V0C 

proieCTioft,   ?4  hour  only.  RsiHkhJtl  his  dinnner  fsalur? 

or  ihev  ^^^  b»  lurnad  oif  wii^ioul  ftiitttdjing  t)w  dodc  oi>         j^fK  Q5 

timet  Tarwbef  Hic*Md«f  I  Jl%  MOJiaevl   B«caust  oi  f^t        ^^^'-'^ 

many  optioni  aid  mountinii  oorniidttttiom  the  case  mnd 

avttehtc  aiv  nn  kidiudBil  Swrttdv*  ««  UBiiiird  tvPi^ 
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600  MHZ.  FREQUENCY  COUNTER 

±0.1  PPM   TCXO 

OPTO-8000.1 
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This  new  instrument  has  taken  a  giant  step  in 
front  of  the  multitude  of  counters  now  available. 
The  Opto-8000.1  boasts  a  combination  of  fea- 
tures and  specifications  not  found  in  units  cost- 
ing several  times  its  price.  Accuracy  of  ±0.1 
PPM  or  better  —  Guaranteed  —  with  a 
factory-adjusted,  sealed  TCXO  (Temperature 
Compensated  Xtal  Oscillator).  Even  kits  re- 
quire no  adjustment  for  guaranteed  accu- 
racy! Built-in,  selectable-step  attenuator,  rug- 
ged and  attractive,  black  anodlzed  aluminum 
case  (.090"  thick  aluminum)  with  tilt  bail,  50 
Ohm  and  1  Megohm  inputs,  both  with  amplifier 
circuits  for  super  sensitivity  and  both 
diode/overload  protected.  Front  panel  in- 
cludes "Lead  Zero  Blanking  Control"  and  a 
gate  period  indicator  LED.  AC  and  DC 
power  cords  with  plugs  included. 


OPTOELECTRONICS.  INC 

5821  NE 14  Avenue 

Ft.  Lauderdale,  FL  33334 

Phones:  (305)  771-2050    771-2051 

Ption#  ordef  s  accepted  6  days .  untB  7  p.m.  ^^ 


SPECIFICATIONS: 

Time  Base— TCXO  ±0.1  PPM  GUARANTEED! 

Frequency  Range — 10  Hz  to  600  MHz 

Resolution— 1  Hz  to  60  MHz;  10  Hz  to  600  MHz 

Decimal  Paint— Automatic 

All  IC's  socketed  {kits  and  factory-wired) 

Display— 6  digit  LED 

Gate  Tfnr\es^1  second  and  1/10  second 

Selectable  Input  Attenuation— XI,  XI 0,  XI 00 

Input  Connectors  Type  ^BNC 

Approximate  Size— 3''h  x  7V/'w  x  6V2"d 

Approximate  Weight — 2%  pounds 

Cabinet— bfack  anodized  aluminum  {.090"  thickness) 

Input  Power- 9-15  VDC,  115  VAC  50/60  Hz 

or  internal  batteries 
OPTO-8000.1  Factory  Wired 
OPTO-8000.1K  Kit 


$299.95 
$249.95 


ACCESSORIES: 

Battery-Pack  Option — Internal  Ni-Cad  Batteries  and  charging  unit 

$19,95 

Probes:    P-lOO — DC  Probe,  may  also  be  used  wfth  scope     $13.95 

P-101 — LO-Pass  Probe,  very  useful  at  audio  frequencies 

$16.§5 
P-102— High  Impedence  Probe,  ideal  general  purpose 
usage  $15.95 

VHP  RF  Pick-up  Antenna- Rubber  Duck  w/BNC  #Duclc-4H     SI 2.50 

Right  Angle  BNC  adapter  #RA-BNC  $  2.95 

FC-50  —  Opto-eOOO  Conversion  Kits: 

Owners  of  FC-50  counters  with  #PSL-650  Prescaler  can  use 
this  kit  to  convert  their  units  to  the  Opto-SOOQ  style  c^se.  includ- 
ing most  of  the  features. 

FC-50  —  Opto-8000  Kit  $59.95 

•FC*50  —  Opto*8000F  Factory  Update  $99,95 

FC-50  —  Opto-8000.1  (w/TCXO)  Kit  $109.95 

■FC-50  —  Opto*8000JF  Faetory  Update  $149.95 

■Unrts  returr>ed  for  factory  update  must  be  completely  as- 
sembled and  operational 


TERMS:  Orders  lo  U.S.  and  Canada,  add  5%  to  maximum  of  S10.00  per  ordef 
tOf  shipp*r>g.  fiandlng  and  insurance  To  alt  ottier  countries,  add  10%  of  total  or- 
der. Florida  reskJents  add  4%  state  lax,  COD  fee:  Si. 00.  Psfsonai  checks  must 
dear  before  merchandise  is  shipped. 
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NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


MA1008A 
BRAND  NEW! 


mi 


•  « 


•  ••••* 

•  ••«** 


$6 


95 


ASSEMBLED!  NOT  A  KIT! 

ZULU  VERSrONI 

We  have  a  llmUed  number  of  the  24  HR  Real 
time  version  of  this  module  in  stock. 

#MA1008D  —  $9.95 


PERFECT  FOR  USE 
WITH  A  TIMEBASE. 


FEATURES 

*  FOUR  JUMBO  !ft  INCH  LEO  DISPLAYS 

*  t2  HR  REAL  TIME  FORMAT 

*  24  HR  AUVRM  SIGNAL  OUTPUT 

*  50  OR  60  Hz  OPERATION 

*  LED  BRIGHTNESS  CONTROL 

*  POWER  FAILURE  INDICATOR 

*  SLEEP  &  SNOOZE  TIMERS 

*  DIRECT  LED  DRIVE  (LOW  RFIJ 

i*r>  ^.--.r.  ^.  ^.=  1  ♦  COMES  WITH  FULL  DATA 

(AC  XFMR  $1,95) 

COMPARE  AT  UP  TO  TWICE 

OUR  PRICE! 


•I 

•I 

•4 


MANUFACTURER'S  CLOSEOUT! 


SALE!  THIS  MONTH  ONLY! 


•#••*- 

»*•- 
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PRICE  CUT! 


INSTRUMENT  CASE 


The  perfect  project  enclosure.  High 
impact  plastic  wilh  aluminum  front 
plate.  Front  plate  can  be  removed 
for  drilling.  8x27?x4V4  inches.  These 
were  originally  used  for  bank  secur 
tty  equipment.  They  are  Beautiful! 
Optional  mounting  bracket  swivels 
from  top  to  bottom  for  easy  mount- 
ing, Knurled  ttiunrtb  screws  lock 
the  bracket  in  any  position. 


With 

Mtg, 

Bracket 


$5:95  ea.   *3^^ 


•••■« 
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HIGH  FREQUENCY  TRANSISTOR 

House  #2N2369A,  NPN  Silicon. 
TO-t8  VCEO-20  HFE-100 
Typical-  Super  for  RF.  FT  -  500 
MHz.  Brand  new  by  ITT  Also 
subs   for    the   popular   2N706. 

10  for 
$1 


EXPERIMEIMTER'S  CRYSTAL 


262  144KHZ  This  frequency  ts  2 
to  the  I6lh  power  Easily  divided 
down  to  any  power  of  2.  and  even 
ID  1HZ  Hew  by  CTS-Knight  AS5 
valut! 


$1.25  each 


MALLOHY  ELECTROLYTIC 
FILTER  CAPACITOR 

1500  MFD   t6  WVDC 
Radial  Leads  Factory  Fresht 


3  FOR  $1     ^^  ^^^ 

$2J5 


Perfect  for  Power  Supplies! 
Small  Size:  VA  x  %  Inches. 


••**• 
••••< 


VARIABLE 
INDUCTOR  #2 

By  Seimens.  Pot  Core  Style. 
50  To  75  MH.  High  Q. 


3  FOR  $2 


He** 
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NI-CAD  CHARGER 

MFG,  FOR  ROCKWELL.  USED  ON  5 
VDC  (4  CELL)  PACKS.  MAKES  A 
GOOD.  CHEAP,  DC  SUPPLY.  PLUGS 
INTO  WALL. 


49 

EACH 


LtMITED  STOCKl 


MICRO-MINI  TOGGLE  SWITCH 


99<|: 

EACH 


SPOT.     By     RAYTHEON 
MADE  IN  USAl  WITH  HDWR 


6  FOR  $5 


MINIATURE  DIP  SWITCH 

NEW  BY  CTS,  8  POSITIONS. 
FITS  A  16  PIN  DIP 

I       EACH 


CMOS  SPECIAL! 


CD4001  —5  tor  $1  00  CO401 1  -5  fc«  |VO0 
CDd0l3— 3  for  Si  00  CO4CM0— $1  00  eacf* 
00-^042—2  for  $1  00       G04D49-3  lor  S1  00 


ceramic  caps 
;;;:::  for  r.F- 

J  J  J";;      Axial  leads.  5%  Tolerance  10  or  lO.D    PF  500V 

tllZZ   VOUR  CHOICE  f^r^         8/^^ 


MOTOROLA 
VOLTAGE  REGULATOR 

MCt469R  HousQ  Num&et  T0-6S  case  3  to  30  V  at 
600  MA  output  WITH  SPECS 


$1.59 


7410  OP  AMPS 

MINI  DIP    Prime  new  units.  Has  computer 
MFG's  house  number 

12/$2.  — 100/$15. 


ji  *  •  • 


Digital  Research  Corporation 

lOF  TEXAS]  ■ 

P.  O.  BOX  401247  •  GARLAND;  TEXAS  75040  •  (214)  271  2461 


MOTOROLA    DUAL    MOS-FET 

GATE 


MPF-131  HIGH  FREQUENCY. 
DIODE  PROTECTED  GATESl 
DEPLETION  MODE.  VDS-35V 
N-CHANNEL  YFS-10.000 
MMHOS  LOW  NOISE. 


2  FOR  $1 


TERMS:  OrriPfs  under  SI  5  add  7bc.  No  COD's.  We 
accept  VJSA,  MaiierCh^rge  arid  American  Express 
Cards.  Moaey  Back  Guarantee  on  all  iti^m^"  Teiias 
R»id«r)is  add  S%  Ssie^  Tax         WE  PAY  PQSTAGEr 
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TleW! 


16K  E-PROM  CARD 


KTT  FEATURES: 


1.  Double  ydeel  PC  board  witfi  soldei 
mailt  ind  lilli  »ieen  md  gold  plated 
contact  fingers. 

2.  Selectable  wiit  itaies.. 

3.  AN  address  lines  &  data  fines  buf- 
fered! 

4.  All  sockets  included. 
5h  On  card  reoutaiors, 

KIT  rNCLUDES  ALL  PARTS  AND 
SOCKETS  (exopt  270rs).  Add  S25.  fof 
assembled  ind  tested. 


IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL  TIME! 

S-100  flmsai/Altair)  Buss  Compatliie! 

PRICE  CUT! 


$57.50  kit 


SPECIAL  OFFER: 


WAS  S59-96 


DEALER  iNQUmiES  JNVITEDt 


Our      270rs      mmS)      arc 
wtiefi  purchitsed  mfh  above  bit. 


$12.9S 


iA 


St*i«* 
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BK  LOW  POWER  RAM  KIT  S149.00 


lOT  FEATURES: 


ADO 

$20  FOR 

250  NS 


S^IOO  (ImsaJ/ARair]  Buss  Compatibfe! 

lay 


1.  Qoviilwf  sided  PC  Board  witft  solifer 
mult  ifid  silk  scfein  Isyout,  Gold 
plamd  canliict  fin  gets, 

2.  All  sockets  mcluded, 

3.  PuJty  buffered  on  all  address  and 
data  lines. 

4.  Phantom  »  jumper  selectable  to 
pin  67. 

5.  FOUR     7101    ragulttors    are    provided 


USES  21 L02  RAM'S! 


2  KITS  FOR  $279 

Fully  Assembled  St  Burned  fn 

$179.00 

BJank  PC  Soerd  w/  DoGumentatiori 

$29.95 

Low  Profile  Socket  Set 13.50 

Support  IC's  (TTL  &  Regulatoref 

S9.75 

Bypass  CAP's  (Disc  8i  Tantalums) 

$4.50 


MOTOROLA  QUAO  OP  -  AMP 

MC  3401     PIN  f  OR  P»N  SUS 

FOR  POPULAR  LM  390O 


3  FOR  SI 


ALARM  CLOCK  CHIP 

NS  MM5375AA  Six  Dtgits 
Wfth  lull  Dal3  Newl 

$1.95  each 


MOTOROLA  7805R  VOLTAGE  REGULATOR 

Same  as  standard  7805  except  750  MA  output. 
TO-220.  5VDC  output. 

44c  each  or  1 0  for  $3,95 


FULL  WAVE  BRIDGE 

4  AMP,  200  PIV. 
69C        10  FOR  S5.75 


NOT  ASSOCrATED  WITH  DIGITAL 
RESEARCH  OF  CALlFO^NfA.  THE 
SUPPLtERS  OF  CPM  ^OFTWAflE. 


4B0  NS!  2708  E PROMS 

Now  full  speed!  Prime  new  units  from  a  major  U.S.  Mfg.  450  N.S. 
Access  time,  IK  x  8.  Equiv.  to  4-1702  A's  in  one  package. 


$15.75  ea- 


4  FOR  $50***^ 


OUR  LATEST  COMPUTER  KIT! 


WHY  THE  2114  RAM  CHIP? 

We  feel  the  21 14  will  be  the  next  Industry 
standard  RAM  chip  (like  the  2102  was}. 
This  means  price,  avaifability,  and 
quality  will  all  be  goodf  Next-  the  21 14  is 
FULLY  STATJC1  We  feel  this  Is  the  ONLY 
way  to  go  on  the  S-100  Buss!  We've  all 
heard  the  HORROR  stories  about  some 
Dynamic  Ram  Boards  having  trouble 
with  DMA  and  FLOPPY  DISC  DRIVES 
Who  needs  these  kinds  of  problems'^ 
And  finally,  even  among  other  4K  Sialic 
RAM's  the  2114  stands  oul!  Nol  all  4K 
static  Rams  are  created  equal!  Some  Of 
the  other  4K's  have  clocked  chip  enable 
lines  and  various  timing  windows  just  as 
cHltcal  as  Dynamic  RAM's  Some  of  our 
competitor's  16K  boards  use  these 
"tricky"  devices,  Bui  not  us'  The 21 14  is 
the  ONLY  logical  choice  for  a  Irouble- 
tree.  straightforward  design. 


FULLY  S-100  COMPATIBLEI  FULLY  STATIC,  AT  DYNAMIC  PRICES! 

1 6K  STATIC  RAM  KIT 


L 


COMPLETE  KIT 


SPECIAL 

INTRODUCTORY  OF FERf 

Buy  2  KITS  (32K) for $650 

450  NS 


Blank  PC  Board  with  Documentation 

$33.00 

LOW  PROFILE  SOCKET  SET  ^    $12.00 

ASSEMBLED  &  TESTED  -  ADD  $30.00 

211 4's  4K  RAIVI's  -  8  for  S85.00 


KIT  FEATURES; 

1.  Addressable  as  four  separate  4K 
Blocks. 

2.  ON  BOARD  BANK  SELECT  Circuitry, 
(Cromemco  Standard!)  Allows  up  to 
S12K  on  line! 

3.  Uses  2114  [450NS}  4K  Static  Rams. 

4.  ON  BOARD  SELECTABLE  WAIT 
STATES, 

5.  Double  Sided  PC  Board,  with  solder 
mask  and  silk  screened  layout.  Gold 
plated  contact  fingers. 

6.  All  address  and  data  lines  fully 
buffered, 

7.  Kit  includes  ALL  parts  and  sockets. 

8  PHANTOM  is  jumpered  to  PIN  67. 

9  LOW  POWER  under  2  amps  TYPICAL 
from  the  ^8  Voll  Buss 

10,  Blank  PC  Board  can  be  populaied  as 
any  multiple  of  4K. 


Z-80  PROGFIAMMING  MANUAL 

By  Mostek.  The  major  2-80  second 
source.  The  most  detailed  explanation 
ever  on  the  working  of  the  Z-80  CPU 
CHIPS-  At  least  one  full  page  on  each  of 
the  158  Z-80  instructions.  A  MUST 
reference  manual  for  any  user  of  the  Z-80. 
300  pages.  Just  off  the  press. 

$12.95 


HEAVY  DUTY! 
Full  Wave  Bridge 

25AM  P  BOP  IV 

$1.25 


Tanialum  Capacitors 
1      MFD.      .3bV.     By 
Kennei.     Axial     Lead. 
Best  Value!        10/S1. 


GE  10  AMPTriac 

SC1460.     House    no. 

To -220     case.     Rated 

10amps400PIV, 

75c  ea.  3/S2. 


D20 


Digital  Research  Corporation 

**  \Q¥  TEXASI  ^ 

P.  O.  BOX  401247  •  GARLAIMD.  TEXAS  75040 •(214)  271  2461 


New<  REALTIME 

Computer  Clock  Chip 

N.S.  MM531 3.  Features 
BOTH    7    segment    and 
BCD    otrtputs-    28    Pin 
DIP  S4,95  with  Data 


LS  SERIES  TTL 

74LS00  —   J3c  74LS74  —  49c 

74LS02  —   35c  74LS90  —  69c 

74L  S04  —  35c  74LSl3e— 89c 

74LS08  ^  35c  74LS154— 1,49 

74LS10—  33c  74LS175— 1.10 

74LS20  -   33c  74LS367— 75c 

74LS73  -  49c  74L5368— 85c 


TERMS:  Ordet*  under  S15.  add  7Sc.  No  COD 's.  We 
accepi  VtSA,  MaseerCharge  and  Amerlcari  Express 
Cdfds.  Mfjf^ey  &BCk  GaSf^aifre  on  all  irenn«»  Texas 
Revid^nts  a<ld  S^o  Sates  Tam         WE  PAY  POSTAGE! 
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SEMICONDUCTORS  FOR  THE 
EXPERIMENTER 

LM373  AM/FM/SSB  IF  detector  (DIP) 

LM566  Square/triangle  oscillator (minidip) 

LM567   PLL  tone  decoder  (minidip) 

uA706    DIP  audio  power  amp 

FET-1     Dual  NJFET,  VHF/UHFamp.  package 

FET-2     NJFETVHF/yHFampslm(lartoaN4416 

G103      Power  trans  iQtor(equ]v2N3055) 


$1.95 
$1.75 

$1.85 

$0.75 

3/$1 

3/$1 

$0.75 


Something  5P«cial 

RELAY  SPECIAL;  Beautiful  little  Electrol  reed  relays.  DPST, 
N.O.,  12V  coil;  1 "  mounting  center  with  1/10"  spaced  leads.  Now  on 
special  at  2/$1,50 

ELECTRIC  MOTOR  SPECIAL:  From  time  to  time  we  luck  out 
and  pick  up  a  True  Gizmo.  Ttiis  time,  we're  offering  some  of  those 
small  DC  motors  (run  on  about  1  to  5V  DC)  you  find  toys,  games,  win- 
dow displays,  electric  toothbrushes,  etc.  IMow  they're  on  special  at 
10/$2J5  - ,  .how  can  you  go  wrong? 

TRANSISTOR  SPECIAL:  NPN,  house  -numbered  70-92 
package  replaces  2N3904  and  similar.  Min  Beta  250,  goes  up  to  500; 
reasonable  saturation  voltage.  Priced  at  10/$1. 


JUST  IN  TIME  —  NATIONAL'S  12V  CLOCKI 
$15.50  or  3f$40 

The  MA1003  clock  module  is  a  complete  unit ...  just  put  it  in  a 
package  and  you're  on  your  way.  A  buttt-in  time  base,  along  with  12V 
DC  operation,  make  this  unit  a  natural  1or  no-hassie  car  clock  In- 
stallations. Includes  fluorescent  readouts  (not  LEDs)  for  easy 
visibility  under  adverse  ambient  lighting  conditions. 


SENTRY  CRYSTALS  .  -  .  these  are  series  mode,  fundamental, 
wire  leads,  HC1B  package.  S4J5  for  any  of  the  following:  4  MHz,  5 
MHz,  6  MHz,  9MHz,  10MHz,  12  MHz,  15  MHz,  18  MHz,  20  MHz. 

OTHER  CRYSTALS:  1.S432  MHz  Baud  rate  generator  crystal;  HC6 
package  with  wire  leads,  $5,95.  SOO  KHz,  series  mode^  fundamental^ 
wire  leads,  HC6/U  package,  $4JS.  1  MHz,  series  mode,  fundamental, 
wire  leads,  HC6/U  package,  $5.95. 2  MHi,  series  mode,  fundamental, 
wire  leads,  HC6/U  package,  $5,90. 

CW  AUDIO  FILTER:  Project  #17A.  Orlginatly  designed  as  a  filter 
for  electronic  music  applications^  our  manager  Reo  Pratt  (w!io  Is 
also  a  ham)  reports  that  his  unit  gives  excellent  results  as  a  CW  filter 
with  variable  range  and  notch  width.  Kit  form  only,  $10.50. 


SOMETHING  TO  MAKE  LIFE  EASY:  We  carry  AP  test  clips  for 
both  14  pin  and  16  pin  ICs.  Gold  plated  wiping  action;  sturdy  pins  for 
scope  probes;  also  removes  ICs  from  sockets  without  damage. 
Model  TC-14(14  pin):  $4.50;  Model  TC-16(16  pin):  $4.75.  We  also  carry 
the  A.C.E.  201 K  breadboarding  kit  (with  1,032  solderless  plug-in  tie 
point  capacity)  for  only  $24.95. 
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TRIMMER  CAPACITORS 


CV2/8P 

2-8pF 

CV2.5/11P 

2.5       1 1  pF 

CV3/15P 

3  — 15pF 

CV3.5/14P 

3,5-14pF 

CV4/12P 

4  — 12pF 

CV5/25P 

5  —  25  pF 

CV5/30P 

5  —  30  pF 

CV5.5/18P 

5.5       18  pF 

CV6/30P 

6      30  pF 

CV7/25P 

7-25pF 

CV8/50P 

8  -  50  pF 

CV9/35P 

9  —  35  pF 

CV9/45P 

9  -  45  pF 

CV15/60P 

15"-60pF 

CV/ASST. 

10  assorted  ( 

no  choice) 

5/$2.0D 
5/$2.00 
4/$2,00 
4/$2.00 
4/$Z00 
4/$2.00 

4/$2.00 
4/$2.00 

4/$2.0D 
3/$2.l30 
3/$2.0D 
3y$2.00 
a/$2.00 
10/S2.00 


8K  K  8  ECONORAM  W^  KIT  ($1 35) 

A  truly  cost'elfective  package  that  has  drawn  raves  from 
both  owners  and  reviewers  (see  the  1/78  Kilobaud  for  an  ex- 
ample). If  you  have  the  space  in  your  motherboard,  there's  no 
better  way  to  get  24K  of  memory  than  taking  advantage  of  our 
quantity  offer  (3  kits  for  $375).  Add  $20  to  single  kit  price  for 
assembled/tested. 


H8  COMPATIBLE 
ECONORAM  vr"  KIT  ($235) 

12K  X  8  for  the  H8,  witti  the  same  features  that  have  made 
our  S-100  boards  so  popular.  Additionally,  all  sockets  and 
bypass  capacitors  are  already  soldered  in  place  so  you  can  get 
right  into  the  best  part  of  kit  building. 


RF  TRANSISTORS 

(AM  specs  for  the  following  taken  at  25  degrees  C  at  2  QHz) 

#2NRF1  ($4.95)  2  GHz  povi^er  transistor.  Pd  max  3.5W,  Pout 
minimum  1  .OW,  Pin  310  mW,  efficiency  30%.  Simitar  to  RCA  2N5470. 

#2NRF2  ($5.95)  2  GHz  power  transistor.  Pd  8.7V^,  Pout  2.5W, 
Pin  300  mW,  efficiency  33%,  Similar  to  RCA  TA8407. 

#2NRF3  {$6.95)  2  GHz  power  transistor.  Pd  21 W,  Pout  5.5W,  Pin 
1.25W,  efficiency  33%.  Similar  to  RCA  2N6269, 

#2NRF4  ($7.95)  2  GHz  power  transistor.  Pd  29W,  Pout  7.5W,  Pin 
t5W,  efficiency  33%.  Factory  selected  prime  2N6269. 


^^  Pl>   W6p     /  a  /^  v<  2)  YAl/^^^c  A^t/P?oAit::>^ 


YES,  WE  HAVE  COMPONENTS  . .  .no!  just  some  com- 
ponents, either,  but  a  truly  wide- range  selection. 
From  resistors  to  sophisticated  iCs  to  experimenter 
and  hobbyist  Items,  before  you  do  any  shopping 
check  with  us . . .  you'll  be  glad  you  did. 


TERMS:  Please  allow  up  to  5%  for  shipping;  excess  fefunded  AtfcJ  51  handlEng  tor 
orders  under  $10.  Caf  res  add  tax.  COD  OK  with  street  addre&s  for  UPS,  For 
VfeSA*  /iVlastercharge*  orders  call  our  order  desk  {24  hrs)  at  i4tS)  S6£'0636  Prices 
good  through  cover  month  of  magazine. 


BtLL  GODBOUT  ELECTRONICS 
BOX  2355,  OAKLAND  AIRPORT.  CA  94614 
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ii  SOCKET 
JUMPERS 


Pirt  No, 

924D03-1dR 
9J4Q03-DBfl 
9£40a5-1«R 
f24O05  0€n 


No 


m  fm  fVK  0f  jeS"  S4,  e#i 

4ii.  petis  on  pitfims  ot    lUO 
centin  ind  shMNtid  inoifHiCitH 
f^r{it)$  itot^i  notes  m  bach.  Chciic;^ 
ol  6"  or  iB^  iBngtii. 

dT  Contadi       LonpUl 

26  IB" 

26  r 

«  tr 

41}  r 

m  ir 

5:  r 


$  5.36  QA 
4  78  u 

7.33  u 
1&.31  Ii 


JUMPER 
HEADERS 


Solder  te  PC  l^oirds  for  inftinii 


B23B75-R 


025'  Sfl.  |lost£ 


Cneict 


26 
26 

4D 
40 
50 
50 


stmgiil 

rli^^f  anglfl 

FFffht  angle 
itr^lQlit 
rl'ijtit  inglB 


SI  2«el 
1  52iH 
1.54  u 
2.30  H. 
Z.36  efi, 
2.%2  Bi 


DIP  JUMPERS 


•  cfjMTS  Hsciimioii 


4i!) 


5^ 


eiT2lG'?4 
924f32  ?l 


5  53 


MICROPROCESSOR  COMPONENTS 


B214 

e?24 


CPU  t^BS 

GPU  I09S  2» 

ft«  mpuMSviiMii  4  j5  nao 

PnontK  InlinuGil  ComroJ  7  9i  MCeVDC 

Bl^ninCtMinil  Sue  Driver  4.%  MCfidlDAFi 

ClDch  Gffiinlv/DnvAF  S.lS  MCSBSD 

System  Cpnl'olltair/Ou^  Drtyiflr  S,^  hfl^SI 

Prw   Ikirtim  JnHrfaee  S.9S  MCfiflMLfl 

PrD9  Pfflpti  Inttrfao  1C95  MCdSSO 


St9» 

C3H»  24Ja 

MRU  »50 

MfU  198S 

129  X  e  Stmi:  Rim  }  9S 

Ptnph  InterlKS  i^OREHir  7  95 

J^enph.  InigrHoe  Adwtfli  1 1  50 

m74xaBiinOM  i^J^ 


IIQl 

nil 

Tltt 

finnsH 
Jilt 

ill* 

71 14. -I 

21  Ul? 
»421 


ruM'i 

2aft  ■  r  snjK 

IDttI 

ittiti 
4«Hf1 

aii4 

jHi4 

«•! 
4Ktt 
4«it 
Mm  I 
If  I  4 

IB  HI 


tunc 


Ml(*-H^|IJPW1»l 


»a  «  1    Stftlr 
i*1    SWt 


I  I4t 

.a 

119 

1T» 
4B 

iB 

%m 

HIS 

lie 

17i 
S4B 

l.llft 


iSIH 

■asfX) 

dn-i 

74in 

7UU 


3Fkl 
lOMi  t 


ttt««1 

met 

119 1  1 
SHIT 


Pflcmt 

fsnoua 


Inil 

TUQpitCMeiDi 

iTL  QfiM  CflftaAv 


6 


T 


1M 


DfYNAUliCllil  4X1)1 
STATE 


Tf 


.fls 


»«]  Mipuii 


3»e 

14  IB 


S9P 


ria 


EHFfT  nEOrSTEHS 

HMM13N 

Irj2^  BflAccLmiilurnr  [fyiumic 

MMigigH 

liUft/il?  till  &»iiniiiic 

WKf5l711f*l 

euilSS)<'!i12e)l  Dyniitnu: 

25{M! 

IO?J  [>ViM[n(c 

sie 

Hia  3:  B(t  ^am 

l^1» 

HCI44NSUM 

?Sd 

a*tfi£itsitt« 

S?! 

SUDlMMiC 

as 

WCD^V 

ISP 

IMIStlNibAc 

SM 

OM'Sl^ 

^S 

IM^WSkw 

S»? 

bii*ti«ts&ito 

SO 

IWtSUE 

SI1 

nb 

mstn 

*Eil^imv 

iNMrf 


**  J  ion 


XMBAUQ 


SH 

»RS 

:if# 

2LIS 
•JS 

in 

2.H 

IK 

!  1^ 

;:  9r 


(  Si?. 


Also  Atfattabte  in  tg*^  and  36"  len^Jt^^s 


'"d2' CRYSTALS    §r* 

PjiflTNa  FHEQUEMCY  C*S£  PRICj 

CrM  t  DOOWKi  HC33  S  9& 

pria4  ia4^yHz  HOa  S9S 

a2A  2(»ClMm  MC33  5  9$ 

C\r2Ja  2  5QOI#l{  IC33  4J5 

CldZ7  3  2?%8ilHz  HC33  t95 

Cr3  57  SS7954S*IH£  MCa3  05 

CtU  4  0IHMHI  Neil  4  9S 

CV4  91  4  9ieUH]r  HCiS  <  35 

C¥7A  S.OOOmt  HC1I  <95 

CVS  la  5l«iMHt  HCIB  f95 

CV6H  6  144MH*  HCtB  4.95 

CVB4Q  e.4[KlMM2  HCia  4  9^ 

CY6.55  §.55MMHi  HC18  4  95 

CY13A  lODOOWHi  HCTS  <95 

CY34A  14  SiaiAlWtz  HCtS  ^^ 

CYIW  laOOOMHr  HC18  4  tS 

C¥fS«3  ll432MKr  HC1I  4  91 

CfWk  lOOOOlafE  NC18  4  96 


TRIMMERS 


$ize  Inmmftrs  -  J^'  Oil. 
PWNo        14    fO'24   2549     100+ 
mi1(valw).3S       30       .2b  m 

Hf',-s1fliice  -.iluiH  ■  1(10.  5W.  IK,  jlC.  5*.  IPK.  ?«   MM    IKIH.  S3C*!.  1  iriPfl 


TRIMPOTS 

Sifigle-Tum    -    1/2  Watt 

Square  -  Top  Adlutt  -  S.-'S"  S^zi 
Pifilli.      1'i    10-24  t^-A^    ^[^99 

^^viiue)   99     as      ao        n 


1!  imjM  14  aisc 


*'  vt' 


15  Turn     -    3/4  Watt 

Rtt1Bn!^|fJa^  Side  Adjuil  3/4'  i  l/r  Sin 

^r1  No.     1-9  n-l^  2S-49  5{i'99 
43P(v«lufl)   !J5    1.25    1.20      1  15 

qH«i!>l!if>.i^Viknfi-SD.  IDO.  JMJM!^  SK.IfM  JDK  SIM  100^  EODK.  SOW.  1  Jtl^ 


1/16  VECTOR  BOARD 


1      itUH   l<4^llTi 


P  "UtiFrt 


I    ID  I 


.  -..iT 

i..-i3. 


I4M4 
1 


4Ji 

43« 
49 


«»  fl? 

rrv  IS 

in  ZI7 

irgb  i«t 

17  B  173 

•I  ♦  ap  f  » 


t.n 

4S 


wlrt  iHiip  Wirt 


ft||RplU)4  msikjin>d  «ip»  fr^A  IfKiel  1«  WrW-POlUVilthau^prntTifl^ 

pjAg  loij  (S'leeuiTpn^  ufmo  'dwir  cttvFt"  nt*ttii}c|. 

Model  P180 


$24.50 


hepiacement  wrw  m  ^'^^^'^^^ 

lo»P180SlitNl*fr»p  (cK^oO)     $2.7Ee»eh 

No.  PIMA    Si;95*Kh  iiirzM^avn 


INSTRUMENT/ 
CLOCK  CASE 


4w*risi-«/iF 


S3.4g 


TfllPliaHE 
|[EVi(UnD  CHIPI 

li-r-5-BBEIO 


SPECIAL  REQUESTED  ITEMS 


ICMOIIPt 


UK 

r» 


ICtf/JW 

iGwno? 

1017201 


NIAOS  RUd  ONLT 

HEMonnES 

WCM6S71     113  W 
UOti^S '4       1 1  M' 


MiscELumratu 


riCSQ        lii^si 

IWCf4«LJ       4.lfi 


^i  tit  Mr  iHFilf 


*' 


irih^riB 


iZJl] 


(.otiaiTi 

ltC4^ir?44  in 


TKTM         tg  ?q 
96HI0  II  95 


PARATRONICS 
Lsgic  Analyzer  Kit 
Model  lOOA 

S229.00/klt 

I  Ana^/fis  any  lypn  dl  digilal  sysiem 
t  ChacKS  claia  ml^js  in  e)rces$  of  fl 
rrnilion  words  fjaf  second 

•  TfoutJte  sfltrot  ru,  CMOS  DTL.  RTL 

.  ^-'f  ones  jii4w«liS{itayEi)  on  your 
■ " ^  yi(M  CM  haiMleciiMt  tomm       ___ 

•  :  rtmtte  onfJn  iCb4i  Olienlng  COfiMVis 

manul  iiMi^  mjlilii  10  ps^s  on  lo^  ifV)W 


•  111! 


I  •  I 


«  Some  i|ipp|icalii;»ri!S  jre 

—  TroutiteshqiodnQ  micrchprocessor 
vtdrBs&.  mscriictiDei  and  Eiats  tr^iw 


(Ikidd  100A  Manuii  -  S4  m 


^  testBf 


PARATnONlCS  TflJGGER  EXPANDiR  -  Modof  IQ 

Adds  16  MUnnnal  Hi  Pnmdn  tfipitri  dpiiv  i^uf  gitfJificflign  dI  <nc»Lit  fi«« 
infl  24-t3ii  Triflflif  irarrt  —  Connects  d»rBcr  to  H©d*i  lOOA  lor  tnitorjiid  unil}. 


3KpR£mim 


aVf'DI^II  Pulsblfl  DMM 

*  1  itgfi  LEE)  dniffliv 

#  inii  I im  i 


Model  280O 
$99.95 

r  I,  I'n  win  iNir 
Vid'i  oitiTidnttig  [FUintMi 


SiW   f4'«4  4    tf 

AccessarFet: 

AC  Adapter  DC-SB      I9.DD 
RachifgietblQ 

BsltBrtes  ^P'l%     21}  M 
CirTYtng  Cast  LC-28   7. SO 


I1D  Kit  -  S2a  DC 

UHflitt  -  II  ft 

Mriil  mplNii^ii  -n  w 


100  MHz  d-Oigfl  Counter 

«IUi4n   IfV  ■4ll  »b 


«x  iM  $134.95 


'^^iifdeou 


ACCESSORIES  FOR  MAX  IQQ: 
Moblli  Cliiriiir  EJInliutar 

unn  |?ni.kR-  'ni.ii  r.ii  biiurr  llia4il  1H  —  CIA  fUM 

OUEIDVU:  HMll  1H  -  CM  ii.H 


63-Key  Urtencoded 


KEYBOARDS 


Hexadeamal  EACoder 


Th4S  is  a  63-key,  tarmiiial  keyboard  riewlir 
riianulactuFed  by  a  large  MJriputer  manufac- 
turer, It  Is  uttervcoded  with  SPST  keys,  yryat- 
iacHed  rti  any  kifirt  of  PC  board   A  very  50lid 

molded  plastic  13x4"  base  suits  mosj  apptica- 

tjon  m  STOCK  S29.9S/each 


fg-key  pad  Ir^dudts  1-10  keys, 
ABCDEf  tnd  2  optionat  keys  and  a 
shift  kB¥  SigjSM&i 


T}ie  Incredible 


$129.95 


Kit  Only 


Thi  Ktii^yuttJitl*  1Q3  m  cflpvtilH  d  martsm^  ijoli  le  dnu  Imin  iudB  bUt  iriheiri 
■  '1.  il  iipcod  npq'j-K'Tipiil-i  *w  ffli  rernifier  anrt  Ir  II  mill  Ic  ffiminunicaii  4X060^' 
^  ■    i^n:p><'  ''od^'ii  jnj  r«ntt«i^l  Igr  laiafittii>n«    lurinling  '  4nrl  rQ<'iir>lliAlcinsnl 
'  •  ft  Ii  Nl  nl  tttliC^  VilltliRHA  Ilt4  M  £»■  Htt) '»^'PiKl^ 


oiiiiii  D«ti  iMi«rT«ct  ^ 
I'pwtr  nupiKimtnll 


4«1 
II 

f'leqiHncy  ttdf Pt^o*  tu4amBl4ci1ly  idjintl  Tl> 

■Ikw  Jw EHsnalmn  lwi*iP  'iflfl  Hi  irel 2*Dn  ' '  ■ 
.FlA  RS-fJZt  or  ^  inA  uiinHIt  1000  (I'SDnv"  ' 

aDUIHflllfld  inij  iii»n  tiuUt] 

I^DVAC,  i«iiKvp|iHI,  lil^ti. 
.All  unrjioniiih]  ttauitr  Qlt  4  ningM  S."  «v  r 

IBrin<(>i]  aiDJit  boini  At  amUHiiA  mdidvl 


ttwiHt*'  I  ^-HM  *iirii6  CHjcmmgr  rrDthnincT  CQirniw  ■fidJif  Oiefwawf  ft>  ittgi- 


>"  th6  3 


rif 


Hanil 

$9.95  each 


'Lftsves   iwo   nan4&  trsA   lor 


*  CImsps  on  flK$Q|V  (^  bsnch,  I06IO 
or  work  bonch 

*  FceLtiori  bciAfd  on  angle  or  fla! 
position  lor  SDltle'nng  or  clipping 

'Sturdy,  alumJnurri  construciion 
for  hobbyist  manufacturer  or 

school  room? 


DIGITAL  STOPWATCH 


•  'U^tt  f  Chat  vm  Qioitm 

•  Cnwara^wM  T^M  In* 
*1iiiM^^^  bM  - 1^  1 1«» 

Kil  —  $39.95 

Assembled  —    S49.t5 

HsBVT  Duty  Cirrr  Ci^fttS.9& 


Slop  Wsleh  Chi  p  On  r^  ( T?D5]        (19  95 


3V2OIGIT  DPM  KIT 


i^^ 


New  Bipolar  Uoit  »  Aiito  Polarity 

■  Auto  Zeroing  ■  Low  Power 

«  S  LED  *  Single  IC  Unit 

Model  KB500  DPM  Krt  S49.tl0 

Model  KB503  5V  Power  Kit  $17.50 


JE700  CLOCK 


n  «  Mif  n^  i 


^  iPttt 


It  >!'  74 


IMII^:lil«« 


lis  VAC 


KtrONLY  $16.95 


JE803  PROBE 


<>ti}ti|»nM|iii'  ir.  t.<rjuOJfr  VuHMia  KMJK  limibe. 

TTL  an   nn   cmit^  h  dinvti  hw  DowHr  * 

::ss:SiHS^*  $9.95  Per  Kit 


«  <iR:jti 


oHnttd  tTrmrt  board 


PL  5V  U  Supply 


uMPW  miiiiiaxicff<ow*>.i 

«tMl    tfft  tTf  It  "niM  nwQt ' 
ilPif  n/^luiif|  |dr7^^^  m^st  JRif^  > 

tbi  tnlr 


IMtS 


JE2Z5     $9.95  Per  Kit 


SSOO  MiniiQBfn  Oritr-  U^  Fundi  Only 
Cilif E^rnia  Rttid«iiti  -  Add  G%  Salti  Tvc 


197SA  Catitog  AviilaM«-S*nd  BS^ftntip 


FROTO  BOARD  6 
Sia.95 

<&     tof1Ql4     iMtol 


.A<fl. 


Hf^^J 


ameco 


ELECTRONICS 


PHONE 
OPtOEBS 

WELCOME 
(4t&)  B92  8QB7 


#  ilHH*4  Iff  MPmi  tLRTVl  i^.-ii 


MA  IL  OR  DER  fJMCTR  Oi\fCS      WOR  L  D  WIDE 
1021  HOWAHO  AVENUE,  SAN  CARLOS,  CA  94070 

Adveriised  Prices  Good  Thru  July 


J1 


PROTO  BOARDS 

PBlOQ-4,S"iB  S  1195 

PBHH-5a    i4.r  K% 

PfiiOZ  ■  7"  I  4.5"  39  95 

pei«s-r*r  a» 

PB203  -  9.75  1  ^^  ■  2^      BOW 


PflOTD  CLIPS 

le  PIN  4.75 

24  PIN  e.50 

40  PIN  mi 
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$95  Stand  Alone  Video  Terminal 


*  a 


••'#l^;i-'(>  ++,-./ni2456739:;<=>? 

iiaEfTiPri-H  T  Tk"!  MMriPi*iC'=;T'  H  ili|yy7r  ■-.  ]  ■■■ 

w  :  t k.' '_-  ^*  ^ ;      ^ I  1  X  J  I  ^ ^^^t  f  t  1 W  i      - .  i  %  «'  I    *'  v  VV i  i  i  ^  L      -  J        ^ 

-db Ld ►? T  y  h I J  R 1  I'll i y P^q, r  =  t UM y ;k y Z\  1  r^"^ 

^  SCT-lflO  FEATURES: 

•  64  X  IB  line  formiU  with  128  displayable  ehRractcrs 

i  Serial  ASCU  or  BAUDOT  with  multiple  Baud  rates 
'     •$187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

•  Full  eiirsor  control  with  scrolling  and  paging 
\      •On  board  power  supply 

^*      •  Many  addilional  features 

Call  or  write  ioday»  MC/vrSA  accepted 

XITEX  CORP.  P.O.  Box  #20887 

Dallas,  Texas,  7  522U  •Phone  (21 4)  386-385^* 

/    XI   Overseas  orders  and  dealer  inquiries  welcome. 


ALUMA 
TOWERS 


A  47 


VERO  BEACH,  FLORIDA  32960 

MFG'S  OF 
ALUMINUM  TOWERS 

*  TELESCOPINQ 

(Crank  Up) 

*  WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  Ft.) 

Exodlefit  for 
Ham  CcfTimunicalions. 


, 


HIGH  QUALFTY  —  LOW  PRICES 


MADE  JN  LONG- 
LASTING 
NO-RUST 

ALUMINUM! 

VtcCLARAN  SALES  TAKES  IN 

ANVTNING  ON  Tf^ADE  FOR  NEW 

ALUMA  TOWERS. 

NEED:  Scanners,  CB.  2  M@ter,  Marine, 
Antiques,  Coins. 
Ham  G©ar. 

We  accept  Master  Charged  Vtsa  Cards 


OR  SALES  &  TRADES  CONTACT 

R.D.  McCLARAN  SALES 

43C9  Franklyn  jt  Be^di 
i305i  723-4733 


.,-ki 


n 


lOGlHlQP 


electronic  calculators 


LIST 

$299  .S$ 

124.95 

7d.9S 

59.95 

79.95 

LI»T 

ST5O,O0 

450.00 

S45.00 

195.00 

10000 

125  .CM 

100.00 

ao.oo 

60.00 
495.GC 
120.00 
TS.OO 


HAM  NET 

$369.gS 

11245 

71 .95 

53,95 

53.95 

71 .9S 

HAM  MET 

S675.00 

405.00 

310.50 

1TS.50 

144.00 

»2.50 

9d.Cffi 

72.00 

54.00 

445.50 

108.00 

67^ 


TE1IA9  IMSTIIUMENTS  ELECTHONIC  CALCItLATOlU 

T.l.'59p  960  STEP  PROGRAMMASLE  SCIENTIFIC 

TJ,-50.  400  STEP  PROGRAMMABLE  SCIENTIFIC 

TJ.-57. 150  STEP  PROGRAMMABLE  SCIEMTIFtC 

TJ.-55,  Z2  STEP  PROGRAMMABLE  SCIENTIFIC 

lA.  PROGRAMMER,  CONVERTS  DECIMAL QCTAUHEX 

TA.  MBA,  SUPER  PREPROGRAMMED  FINANCIAL 

HEWLETT>'PACKAREI  ELCCTRONIC  CALCUlLATOflS 

H,P.-07,  224  STEP  PROG  SCIENTIFIC  PRINT/VISUAL 

H.P.*e7, 224  STEP  PROG  SCIEHTIHC 

H.P.-19C,  96  STEP  PROG  SCIENTIFIC  PRIffTVISUAL 

H.P.'2SC.  9B  STEP  PROG  SCl&NTlfTC 

H.P  -25C,  49  STEP  PROG  SCIENTIRC 

H.P.-91,  PREPROGRAMMED  SCIENTIFIC  PRINT/VJSUAL 

H.P..33E  49  STEP  PROG  SCIEMTIFiC 

H.P.-32E  PREPROGRAMMED  SCIENTIFIC  WFTH  STAT 

H.P.-31E  PREPROGRAMMED  SCIENTIFIC 

H.P.'92.  PREPROGRAMMED  RI4ANCIAL  PRINT  VISUAL 

HP  -38.  8  STEP  PROGRAMMABLE  SUPER  RNANCIAL 

H.P.-37.  PREPROGRAMMED  FINANCIAL 


WE  tTOCK  ALUHWUnr-PACKARD  AND  TJ.  CALCULATOfl  SOFTWARE  AMD  ACCESSORIES 


SEND  M£  THE  GAICUIATORISJ  INOCATED  BELOW   COMPLETE  Wfm    INCLUDED  ACCESSORIES. 

J^4STmxr^^o^©.  and  mamufacturers  wARHAisfTv  i  understawo  that  tF  t  am  not  completelv 

SATISFIED  I  may  return  n  WtTHiU  tO  DAVS  FQR  A  COMPETE  REFUI^  (LESS  S^aPPlT^G) 


*00©4S> 


WE^K)^*OR 


.OUANTTtY 


AMOUNT  ENCLOSED  S. 


VISA 


MASTERCHAflGE 


MONEY  ORDERS 


COO 


A  JD  S2  00  FOR  POSTAGE  AND  HANDLING  PLEASE  ALLOW  10  OAVS  FROM  DATE  OF  REGBPT  OF 
ORDER  FOR  DELIVERY  TEXAS  RESIDENTS  ADD  5%  SALES  TAX 


CARD  NUMBER 
afLLNAME    _ 


EXPIRATION  DATE 
CAU  


STREET^ 


CITT, 


.STATE 


ZIP 


MORE  LITERATURE  MODELfS) 


"******"DEALER  INQUIRIES  INVITED 

H26 


k*4«A«i***i* 


lUTlMdlS  '     '         MAIL  TO:  6810  LAEKWOOP     B 

/\rf*         \1/    JJ      1^  HOUSTON,  TEX  77074  » 

Office  wind,  Inc.    attn:  stive,  wasoin    e 

^  PHONE:  A.C.  (7 13)777.2673    a| 
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ALDELCO  ELECTRONIC  CENTER 


TRANSFORMERS 

110/18  VAC  1  Amp , $1.50 

110/12  VAC  300  mA 1.25 

110/20-40  VAC  200  mA .2.50 

1 1 0/5  VAC  6  Amps 4.95 

SPECIAL  110/12  VAC  plug  in 

500  mA 1.50 

For  each  1-5  Xmf  rs  add  $1 .00 sh fppi ng 


MINIATURE  SWITCHES 

SPSTonoffon...,. $  ,99 

DPDT  on  off  on 1 .59 

DPDTonoff .1.59 

DPDT  on  off  (wire  wrap  leads) .  1.99 


TURNER  HAND  MICROPHONE 

DYNAMIC  PTT  MODEL  J360  DM 

Medium    Impedance   {600-5000 

Ohms) 

Freq.  Resp.  100-5000  Hz. 

ONLY  $10  95 


40  Channel  CB  Switch 

Cherry  #R408-00AA       ONLY  $9.96 


SPEAKERS 

2V2"x5"^ 


8  Ohm  Round  , . ,  75 

8  0hm  Round..  1,00 

lOOOhm  Round..  1.25 

80hm  Oval.,..  1.95 


add  lOf  per  speaker  shipping 


NEW! 

THE  FUTURE  NOW! 

FM2015R 


©fsjia 


DD44  YEKjr  Urut  C«v«f  Thv  N*w 

1>*  iMiDlBfl  Dd«1.  plus  W*S3CaPI' 


All  Solid  StiU-CVOS  I^LL  di^llll  avrtth«iiiBd     NoCfvilals  to  Buyl  SKHj  steps 
144  -  143  MNr  IEE>  djgitjil  r»*iJcnFt  PLUS  MAHS-CAP  * 

»E  MHz  BindCowaffl^A     1  OOOChannQliCintr^anlaf  thfrut^uel  2irfhlrTei4MHt  400 

tc  BOO  Chanrtals^  «  4  CHANI^EL  RAM  4C  MEMORY  WITH  SCAMHING  • 
MULTIPLE  FHEQUENCV OFFSETS  •ELECTRONIC  ALFTO  TUNING -TRANSMIT 
AMD  niaCeiVE  •  INT^FINAL  MULTiPURPOEE  TONE  OSCILLATOR  ■  ftiT  • 
DISCRIMJMATOn  METER  1  ^  Wafts  Oi^lput  Un^Ei»l«^  Aiie«iver  $4i^vitivFty*iid 
Sel»ctiv»tv  IS     POLE      FILTER,     M0MOLITJ4IC     CRYSTAL     FJ^LTER     AND 

ALI  TO  MAT!  CTUNEDflECEIVERF  RONT  END ,  COMP  AR  E« «  SufWf  b  Enfl  i  nwrpng 
■  nd  Superior  CommifCPBl  Avi-onica  Grids  OtinNtv  ind  CDn»1ruclian  Smciond  W 
NonPfllANV  ^RICE 

INTWODUCTOWY 
PfllCE 


399 


00 


MALLORY  POTS  1/8  '  Shaft 
50  K0hnr>s#4Taper.,$  .99 
100  K  Ohms  #1  Taper. ....  99 
50  K  Ohms  V4"  Shaft....  59 
100  K  Ohms  V4"  Shaft....  59 
Anstey  16  PIN  PLUG 
609'M1B1  with  cover  . .  $  ,79 
CRYSTAL  SOCKETS 

holds8HC35U ....$  .89 

Single  HC25U  , ..39 

MURATA                 FILTER 
10.7  mA $1.49 

•  RECTIFIERS 

2  amp  50  volt  20  for  $1.00 
2  amp  1000  voltIO  for  $1.00 
2  amp  1500  volt  .5  for  t.OO 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt  .4.50 
40  amp  stud  50  volt  .  .  1.20 
40  amp  stud  750  volt  .  2.05 

100  amp.  stud  200  V.  8.50 
BRIDGES 

2  amp  T05  50  vott 35 

2  amp  TO 5  200  volt 50 

2  amp  T05  600  voEt  .  .  1.25 

3  amp,  50  volt    .......  .50 

3  amp.  400  volt    .....  1.10 

25  amp.  200  volt 1.50 

26  amp.  600  volt    ....  5.50 
25  amp.  1000  vott   ,  .,  8,50 


DIGITAL 
MULTIMETER  & 
THERMOMETER 

SVz  Digit— 5  ranges  on  each 
function  AC/DC  .2  VoUs  to 
2000  Volts  Current  2 
MIcroamps  to  2  Amps 
Resistance  200O  Ohms  to  2 
Megoiims-  includes  PC 
Board,  ICL7107  Chip  and  all 
parts.  Only  $49  95 

Cabinet  for  above  6,95 


LOGIC  PROBE  KIT 

Measures  Logic  1,  Logic  Ot 
and  pulsing  circuit  condi- 
tio n  s  N  O W  red  u  ced  to    S9. 95 

SPECIALS 

MC145QP  DuaJ  Com- 
pensated op  Amp $  .49 

555  Timer. . , 3  for  SI. 00 


LEDS 

Monsanto    MAN    72    Red 

LED  Readout  .300"   High, 

Cornmon  Anode. 
ONLY  $    89 

Monsanto    MV6053    JUMBO 

LED  and  Hoideronly 25 

LED   Holders, 10 

JumbpRedL£OS  e  for  $1,00 
Jumbo  Green,  Orange  or 
VellowLEDS  SforSlOO 

FETS 

40673 1.55 

MPFt02  .  ,55 

2N3-S1^  35 

2N54&r SO 

2N545a  .  .                 ,  .       .  ,5C 
2N545&    .  .56 

■2H54&f, ..5CS 

TTL  SPECIALS 

7403 .,,,,,,,  ,17 

7404 17 

7405 .17 

7473 . -  .32 

7474 32 

74116 2.60 

74193 9& 

74283 ^  1  65 

74S0O 25 

74H10 25 

74H40 22 

74374 .45 

74L175.. ..1.25 

We  have  more  items  listed. 
Send  stamp  for  our  cataiog 

CMOS  SPECIAL 
4011  23 


ALDELCO  KITS 


RF  DEVICES 


2NZ87B 

]mt 

zoo  MHz  TO 60 

S12.35 

2N3375 

2m 

400  MHz  T060 

5. SO 

JN35&3 

2,&W 

175  MKi  TQ3B 

1.40 

3N3a66 

LOW 

4(30  MHz  T039 

US 

ZN39Je 

7.D^ 

175  MHz  T06Q 

S.31] 

ZN44?7 

LOW 

175  MHz  T039 

U5 

ZN55fl9 

3.0W 

175  MHz  MT71 

4  75 

2NBSS0 

low 

175  MHz  MT72 

im 

2N&&91 

25W 

175  MHz  MT72 

1C.Z5 

7N&9n 

1.75W 

n5  ivtHjf  Toaa 

1.70 

2N6U80 

4.0W 

175  MH2  mn 

5.43 

2I^&QB1 

15W 

175  MHa  Wn? 

B.45 

2N60B2 

25W 

175  MHz  MT72 

10.W 

2M60B3 

3CIW 

175  MHz  MT72 

MM 

ZN60&4 

4aw 

175  MHz  MT72 

16.30 

2N6094 

4.0W 

175  MHz  X106PNP 

S.60 

2N6095 

15W 

175  MHz  X106PNP 

8.50 

2NGQ96 

sow 

175  MHz  X1QSPNP 

IG.35 

2N6m7 

40W 

175  MHz  KIOEPrdP 

■2G.DD 

eE2a 

im 

BDMHi    X51 

2.tfi 

GE46 

Em 

27MHi!    T05 

6,42 

GE21S 

5,5W 

50MHj(    T022Q 

4. eg 

GE2t6 

I^W 

SOIVlHi    T0220 

a,97 

aE22G 

inv 

5DMH7    )iS1 

2.00 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


rtrr: — =- 


Features: 


SI    3r  S3  s  1^1 


12  or  24  Hour  Operation  en  either  clock 
Each  Ciocit  separately  controJied 
Freeze  feature  for  time  set 
Easy  assembly  for  clock  and  cabinet 

MODEL  ALD5-W     OI\ILY  S49.95 

Same  kit  as.  above  Iri  unassambl«d  Block 
Ptffl&tic  cabinet  with  Red  Filter. 


SPARE  PARTS  IN  STOCK 
FOR  EBC  PRODUCTS. 

Cabiniets,  Components  etc, 
for  EBC  Jr.  CB,  Marine,  Avia- 
tion &  DFs. 


Model  ALD  5  F 
Only  $44.95 


12  si:j|  33;5I:3S 


2W3055 

53 

^NigO^nr  ?l^39Dfi 

15 

2lM54a6ur  214610a 

70 

741  UP  703  14  Pin  DIP 

25 

&65  Time" 

.49 

irg^M  IM414S 

15  to,  99 

1N34  ll^SQ  1N6fl 

lOloi  99 

tA  3DJ8  Dit  Amu 

1  50 

LM305K  Von  Reg 

1  10 

7N&401  (rep2N4eaSl 

SB 

ii^jses  .  . 

.20 

2N6i03 

m 

J.H7Q9  0f  741  Mir  DIP  Op 

Ain<i            45 

14  Qi  16  Ptn  iC  Spckeu 

30 

NEW! 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


t\t^ 


TURNABLE  HAM  TV  CONVERTER 


Receive  Fast  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
with  any  TV  set.  Low  notse,  high  gain  rf  Amp  with  Varactor 
tuned  input  and  outputs.  Buiit  in  ACsuppi/.  Comes  In  two  tone 
walnut  fit  beige  cabinet  measuring  1  7/B"  x  4  1/4 "  x  41/8'\ 

Factory  wired  with  2  year  guarantee .$49.95 

Kit  (critical  circuits  prewired) $39.99 


ALARM  CLOCK  KIT 

6  Big  0.5  LED  Displays  *  On  Board  AC  Transformer 
■  12  iHour  Format  with  24  Hour  Alarm  '  Snoo2e 
Feature  *  Elapsed  Timer.  Timer  feature  makes  this 
Popular  in  Broadcast  Stations.  It's  a  natural  for 
cars^  boats  and  campers  when  used  with  optional 
crystal  time  base.  Fits  our  standard  cabinet,  $19.95 
Cr/staS  time  base  when  purchased  with  clockS2.96 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LED.  5314  Clock  Chip. 
Freeze  feature  for  accurate  set,  fits  our 
standard  cabinet.  ONLY $18.95 

CLOCK  CABIN  ETS  ea  $4.95 

Woodgrain  or  black  leather 
CRYSTAL  TIME  BASE  KIT, 
Includes  PC  Board.  Crystal,  all  parts  and 
instructions.  $4,95 

CLOCK  FILTERS.  Blue,  Red,  Green, 
Amberor Smoke  $  .60 

ADJUSTABLE  POWER  SUPPLY  KITS 
5-1 5  Volts  500  MA  $6.95 

12-28Volts500MA  6.95 


Board  measures  2-5/8"  x  4  3/fl" 


ACCUKEYER  KIT 

Self  Completing  Dots  &  Dashes 
iambic  Operation 
single  Dot  &.  Dash  Memories 
Provision  for  attachment  of  256  or  512 
Bit  Memory  for  DX  or  Contest  work 


Revised  version  of  the  Accukeyer  featured  In  the  ARRL 
Handbook,  Has  more  logical  IC  Layout  and  ON  Board 
sidetone  Oscillator.  Includes  PC  Board,  TTL  ICs,  555 
Timer,  IC  Sockets,  Switch,  Speaker,  Transistors, 
capacitors  and  resistors.  Requires  5  VDC.  ONLY  $19.95 


ACCUKEYER  MEMORY  KIT 

Simple  low  cost  Memory  Kit.  Uses  2  programmable  1101 
Memory  chips.  Provides  2  canned  messages  of  30 
Characters  each.  Adaptable  to  Handbook  and  other  Ac- 
cukeyers.  Includes  PC  board  (same  size  as  accukeyer 
board)  and  all  parts.  Requires  5  VDC,  9  VDC 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516  378-4555 


Add  5%  Shipping.  Add  $1M0  for  orders  under  $10.00.  Out  of  USA,  Mexico  or  Canada  add  1 5%  shipping  arid  certified  cfiech  or  money  order  in 
U.S.  Funds  _-^_ 


ASSOCIATED  RADIO 

AMERICA'S  #1  Real  Amateur  Radio  Store 


Actual  current  photos  of  some  of  ojr  reconditioned  equipment. 

We  have  hundreds  of  reconditioned  items.  Save  big  with 
confidence.  Reconditioned  units  carry  a  guarantee. 
We  trade  -  USED  on  NEW  or  USED  on  USED 
We  seii  -  ALL  major  brands  NEW  &  USED 
We  buy  -  IVIany  types  of  amateur  equipment. 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 


WE  ALSO  SELL  MUCH  OF  OUR  TRADE-IN  EQUIPMENT  BEFORE  WE 
RECONDITION  IT.  THIS  WE  SELL  AT  GREATLY  REDUCED  PRICE.  REAL 
BARGAINS  FOR  THE  EXPERIENCED  HAM.  SEND  $1.00  AND  YOUR  NAME  -  CALL 
LETTERS  AND  ADDRESS  TO  US  AND  WE1I  SEND  YOU  NOT  ONLY  OUR  REGULAR 
CATALOG  BUT  A  CURRENT  LIST  OF  UNSERVICED  BARGAINS.  abo 
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7294  ^f,W,  54  STREET 
MIAIVll,  FLORIDA  33166 


URPLUS 
LECTRONICS 

OnP.     S43 


PHONE:  (305)  887^228 
TWX:       810-848-6085 

WHOLESALE    RETAIL 


RADIO  TRANSMITTER 

Type  T-20/ARC-5 
5.3  to  7  MC  or  4-5.3  MC 
Brand  new — Never  used — 
Tubes  alone  are  worth  the  price 

$24.95 
only  30  left  )ess  cover 


-  NORTH  ELECTRIC  TRANSFORMER  - 

2470—9024 
117  V  50/60  Hz— Multiple  wmdings  will  produce: 

+  24  V  dc— 50  Amp 

+  12  Vdc— 100  Amp 

-12  Vdc— 50  Amp 

Other  voltages  can  be  obtained,  complete 

with  specification  sheets— Limited  Qty. 

$49J5  $43.9S 


KESTER  #44-SOLDER 

63/37  Alloy 

,032  diameter, 

— 51b.  Spools  Only — 

$6.00  per  lb. 


12  Vdc  SIRENS 
Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,  Caps,  Semis,  Pots, 
Relays,  etc.  We  guarantee  it  to  be 
S26.00  wortri  of  material.  Every 
package  is  diffefent. 

$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


CERAMIC  PRECISION  CAPS-ERIE 


$1.95  ea. 
5  for 
$8.00 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re* 
movabEe  by 
removing  4 
screws. 


47  pF- 
220  pF^ 
470  pF' 
500pF- 
560  pF 
1000  pF' 
2000  pF^ 


100  V 
100V 
100  V 
100V 
100  V 
100V 
■100  V 


$,10ea. 
15  for  $100 
50  for  $3.25 


White  Porcelain 
Egg  Insulator 

3  for  $1.25 


Neon  Panel  Light 

110  Vac  Amber,  w/  built  in  resistor 

&  wire  leads— 3  for  $1.50 


SIGKAL  DIODE 

1N4148 

S  5.00  p^r  hundred 

$25.00  pet  thousand 

or,  15  for  $1.00 


WIRE  WOUND 
RESISTORS 

.1  Ohm— 5W 

,10  Ohm— row 

@  15$  each 


POWER  MATCH  CONVERTER 

Pearce-Simpson 
—Max  Loads  30  Watts 


converts: 
6  to  12  Vdc 
6  to  18  Vdc 
12  to  24  Vdc 


i 


for  poSEtive 
or  negative 
ground  systems 
3Vi"x3Vi  '  x2" 
$7.95 


STANCOR  TRANSFORMER 

#P-8180B  — 117  V  in  — 

25.2  V  ct  at  1  Amp 

$3.00  ea.. 

2  for  $5.00 

3  for  $6,50 


PANEL  METERS 

ay*"  X  ZW  also  2V4"  X  3" 
10^0-10  dc  Amps   V  $4.00  ea 

0-20  dc  Volts 
25-0-25  dc  Volts     V  2  for 

0-25  dc  Volts     )  $7.00 

0-50  ac  Volts    ^ 

-Shunt  Required- 


New  Dry  Nickel-Cadmium  Battery 

2y4"x2y4"  X8V4" 

General  Electric 
12.0  Volts  dc  @  4.0  Amp  hrs. 

$19,95  while  they  last. 


MUFFIN  FANS 

3  Blades.  110  Vac,  AV*''  sq. 
Removed  from  equipment- 
Excellent  condition— $4.95 


"New"  Muffin  Fans 

3  Blades-110  Vac,  4 ¥4"  sq. 


POWER  SUPPLY 

110  AC  to  12  VDC 

550  mA  23  Watts 
SYz^w  X  4"h  X  eVz^'d 


H>9-\70 


HOOK-UP  WIRE 

Size  20  or  22— 
various  colors- 
no  color  selection 
solid 

$6.00/1000* 
$10.00/2000^ 


POLYFOAM  COAX— 50R 

Equal  to  RG174 
$4.95/100' 
Low  Loss 

Polyfoam 
Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3.5  to  20  pF 

5  to  30  pF 

7to40pF 

$J5ea.,  2for  $1,25 

5  for  $3,00 


Heavy  Duty  Instryment  Case 

Grey  vinyl  over  wood  — inside  also 
lined  w/ vinyl  &  foam  padding.  Flip- 
top  wf  handle  and  keylock  w/  key. 

inalcfe  6em.  4Vj' D  x  BVi"W  k  10 'H 

$25.00  value— $9,95 


Varo  Bridge  Rectifier 
10  amps.  220  Vdc— $1.50 


E20(K)  Memory 
52  X  52 

200  WD 
12  DG  $4.95 


New  Boxer  Fans 
5  Blades  110V  ac 

43/^-_511^g5 


JOY  STICK 

For  TV  games  and  hi  fi 
with  four,  100K  pots 

23/4"  X2W  X  1" 
with  r*  handle— $3,95 


1 


SPECIALS  — SPECIALS  — SPECIALS— SPECIALS— SPECIALS— SPECIALS— SPECIALS  — SPECIALS 


Compuler 

Gric^Q  CnpB 

1000  mf—BO  V 

10,000  mf— 20  V 

B2Q0  mf=-25  V 

30,000  mf— IS  V 

21.000  mf  — 25  V 


CTS 

DIP  Swilcritt 

B  position 

$1.25  ea., 

2  for  S2.00 


Trlminer  Cap 

Aico/Elmenco 
PC'402 
2  to  20  pF 

$.60  ea. 
5  for  i2  50, 
1&  for  $5.00 


MASS  A 
U  lira  sonic 
Trans ducor 
37  or  40  kHz 
S1  50ea. 
2  for  $2^, 
5  for  $5  00 


RalAy— P  ft  B 

&ourni 

St  an  cor 

4  PDT— TlOVdc 

Trimp^l 

Transformer 

6050  Otim  coll 

#200L-1-201M 

f 

itp-eeso 

10  Amp  con  tact  5 

200  Ohrrt 

Slap  down/ [sol at  ion 

SlSOeau, 

SlSOea.,             yi 

¥ 

l1?VEMU-iaV6.5Amp 
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EQUIPMENT  /  COMPONENTS  /  WfRE&  CABLE  /  ACCESSORiES 

212 


Be  Old  Fashioned 


Try  it 

Dehirc  Yon 
Bnvit 


'   Radio 
^  Supply 

185^191  West  Main  Street  •  PO.  Box  88 
Amsterdam,  NY  12010  Tel  {518)  842-8350 
Just  S  minutes  from  N.Y.  Thryway  — Exit  27 


Same  day  shipment.  First  line  parls  only.  Faciory 
Tested.  Guaranteed  money  back,  Quality  I C's  and 
other  components  at  factory  prices 

IPiTEGRATCD  CIRCUITS 


P.O.  Box  44^ M  Santa  Clara,  CA  95054 
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Sinclair  31/2  Digit  Multimeter 

Ball., 'AG ape r.  ImVand  IHAresolutiDn. 
Resistance  to  20  meg.  1%  accuracy.  Smafi, 
portable,  completely  assem  in  w^e.  1  yr. 
guarantee.  Best  value  everl        S59.95 


NQt  a  Cheap  Clock  Kit  $14.95 

Includes  flvflrything  except  case.  2-PC 
boards.  6-. 50"  LED  DiS-plays  5314  dock 
ctiip,  transformer,  all  CQrif>ponents  and  full 
irstrucs.  Gr&en  and  orange  displays  also 
avaiil  Same  kil  wiM"  dIspFays-    S21,9S 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  and 
forth.  Beautiful.  SO"  LED  readouts  Noth- 
ing like  it  avaiiabie  Needs  no  additional 
parts  hr  complete,  full  aperatJon..  Will 
measure  -  tOff'to  +2Q0"F,  tenths  of  a  de- 
^re«,air  or  liquid.  Very  accurate.  S39J& 
BeautifuJ  hardwood  case  Wi-tie?el  St  175 


HrCad  Batt.  Ffxer/Charger  Kit 

Opens  sf^orted  cells  ttia!  wont  hold  a 
ctiarge  5J>d  then  charges  them  up.  all  in 
ane  kit  w/ftll  parts  &.  instruc.       S7.25 

RCA  Qosmac  VIP  Kit  275.00 

Video  computer  with  ^mes  and  grapliics. 

7B  iC  Update  Master  Manual 

1976  IC  Update  Master  Manual  S3D.O0 
Complete  IC  data  selector  2175  pg.  Mai;- 
ter  reference  guide.  Over  42,000  cross 
reterences.  free  update  service  through 
197B.  Domestic  postage  S3. 50.  fcreign 
S6.00.  Final  1977  Master  closeout  S16-0O 


New  Cosmac  Super  "ELF" 

RCA  CMOS  expand  a  til-e  to  64K  micro- 
computer w.'HEX  keypad  input  and  video 
outpul  for  graphics.  Just  turn  on  and 
s tart  I oadiftg  y o ur  progr am  u si n g  the  resi- 
dent monttor  &n  EUM,  Piisti button  selec- 
tion of  ail  four  CPU  motJes,  LED  mdicatons 
of  current  CPU  mode  and  four  CPU  states. 
Single  step  op.  Tor  program  detjug.  BuHt 
in  pwr.  supply,  256  Bytes  of  RAM.  audio 
^mp.  &  ^Jtr.  Detaifed  a^y.  man,  w,-'PC 
board  &  all  parts  fully  socketed..  Com  p. 
Kn  S1D6.5&.  Higfi  address  display  optifin 
8.95.  Low  address  display  option  9.95; 
Custom  hardwood  cab.;  drilled  kont 
panel  19.75;  Micad  Battery  Backup  Kit 
w.'all  parts  4.95;  Fully  wired  &  tested  in 
cabmet  151.70:  1802  software  club.  10- 
12  pg.  monthly  pubiicatii^n  12.00  per  yr 

4K  Elf  Expansion  Board  Kit 
with  Cassette  l/F        $79.95 

Available  on  board  optmns:  IK  super  ROM 
monitor  J 19. 95  Parallet  l.^'O  port  57.95 
RS232  l/F  Sa.SC  1V{  20  ma  l/F  SI  .95 
S-100  Memory  l/F  S4.50 

Tiny  Basic  for  ANY  1S02  System 

Cassette  S10.DD.  On  ROfVt  iVIonitar  S38.00, 
Super  EJf  owners,  30%  off.  Object  code, 
listing  or  papei  tape  with  manual  S5.50- 

Original  Cosmac  "ELF"  kit 

AH  parts  and  ir>stnjcts.  S89  50 

Board  only  ^4,95 

Video  Modulator  Kit     $8,95 

Convert  your  TV  set  into  a  fiigh  quality 

monrtor  without  affecting  normal  usage, 
Complete  kit  with  full  instructions, 


60  Hz  Crystal  Time  Base 

Kit  $4,40  Converts  digitai  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board.  MM5369,  crystal,  resistors, 
capacitors  and  trimmer. 

Clock  Calendar  Kit      $23.95 

CT7015  direct  drive  cbip  displays  date 
and  time  on  .&"  LEGS  with  AM-PM  indi- 
cator. Alarm/doze  feature  inciudes  buz- 
zer. Compfete  with  all  parts,  power  supply 
and  instructions,  Sess  case. 


2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        £37.50 

30  MHz  Frequency  Counter 

Kit  CompEete  hit  less  case         S47.75 
Prescaler  Kit  ID  1^0  f^ Hz  S19.9S 


Stopwatcli  Kit  $26.95 

Fglf  ssx  digit  battery  operated.  2-5  voJts. 
3.27&e  MHz  crystal  accuracy,  Times  to 
59  m  i  n . .  5S  sec . ,  99 1  /1  CO  sec  Ti  mes  std . , 
split  and  Tayicr.  7205  ctiip,  all  compo- 
nents minus  case,  full  instruc  Motded 
plastic  case  with  tjezei.  S5.00 

Auto  Clock  Kit  $15.95 

DC  clock  with  4 -.50"  displays.  Uses 
National  MA-1012  module  with  aEarm 
option.  Includes  ligfit  dimmer,  cr^staJ 
timebase  PC  boards  Fully  regulated, 
comp,  instructs.  Add  S3. 95  tor  beautiful 
dark  gray  case.  Best  value  anywhere 

ij,i.iMt<j.iiii4.i.ii.ii.jiity 


nanKAmericard  and  Master  Charge  accepted. 
Stiipping  ctiarges  will  be  added  on  charge  cards. 


QUEST  CATALOG.  Inclwde  24c  stamp, 


Amplivox 

headsets 

&  headphones 

Lots  of  firms  make  good  headsets, 
Ampfivox  makes  good  headsets 
wliich  are  really  comfortable.  To  starl 
out,  they  are  lighter  in  weight.  Then 
we  use  soft,  comfortable,  ear- 
enveloping  foam  cushions,  and  a 
padded  headband.  The  earphones 
and  microphone  adjust  to  any  head 
size  and  correctly  position  the  mike  to 
minimize  sibilant  sounds.  The  cable 
has  two  screened  mike  leads  to  elim- 
inate cross  talk. 

You  probably  have  seen  most  major 
network  TV  sportscasters  using  As- 
trolite  headsets  for  play-by-play — 
that  probably  tells  you  something 
about  their  technical  performance. 

Model  2636  B— double  phones— 200 
ohm  independently  wired,  close  talk- 
ing 400  ohm  dynamic  mike,  bifur- 
cated cable  for  separate  mike  and 
phone  plug        $121 

Model  2656  B  single  phone— 200 
ohm— close  talking  400  ohm  dy- 
namic mike,  bifurcated  cable     $96 

Headphones 

Model  2630  B  independently  wired 
headphone — 200  ohm        $59 

All  sales  subject  to  ten-day  approval. 
Deafer  inquiries  invited. 


milHlEI   CflfHML'i 


T30 


Literature  on  request  trom 


Television  Equipment  Asi^mauy.  U 

-/  Box  260.  South  Salem.  N.Y.  10590 

Tel:  914-763-8893 
L  TWX:  710-575-2600 
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Social  E/ents 


from  page  144 

Utah)  Hamfest  will  be  held  on 
August  4,  5,  and  6.  1978,  at 
Macks  Inn,  Idaho,  25  mites 
south  of  West  Yellowstona, 
Montana.  Talh^in  on  146.34/94 
and  3935.  Advance  registration 
is  $6,00  for  adults  and  $2.00  for 
children,  before  July  25th,  1978. 
Late/regular  registration  is 
$7,00  and  $2.50,  Thefe  will  be  a 
special  prize  drawing  for 
preregistration.  Please  send 
preregistration  to:  WLMU 
Hamfest,  3645  Vaughn  Street, 
Idaho  Falls,  Idaho  83401;  phone 
(208)^522-9568. 

PETOSKEY  Ml 
AUG  5 

The  3rd  annual  Straits  Area 
Radio  Club  swap  and  shop  wtll 
be  held  on  Saturday,  August  5, 
at  the  Emmet  County  Fair- 
grounds, Charlevoix  Avenue, 
Petoskey,  Michigan,  from  9  am 
to  3  pm.  Taik-ln  on  146.52.  Food 
services,  prizes.  Tickets  will  be 
$1.50  at  the  door.  Campsites 
nearby.  For  information,  write 
to  SARC  in  care  of  weiZS,  Box 
416,  Pellston  Ml  49769. 

JACKSONVILLE  FL 

AUG  5>6 

The  Jacksonville  Hamfest 
Association  Is  happy  to  an- 
nounce the  5th  annual 
Jacksonville  hamfest  which 
will  be  held  on  August  5  and  6, 
at  the  Jacksonville  Beach 
Municipal  Auditorium,  Ac- 
tivities will  Include  the  usual 
swap  tables  and  exhibitors' 
displays.  Featured  programs 
Include  a  DX  presentation  by 
the  North  Florida  DX  Assn,  on 
that  group's  recent  DXpedltion 
to  Haiti  at  the  Invitation  of  the 
Haitian  government.  Shortly 
after  the  trip,  amateur  radio 
was  legalized  in  Haiti  after  be- 
ing outlawed  for  many  years, 
NFDXA  also  has  two  CO 
Magazine  world  champion- 
ships to  their  credit.  A  com- 
plete seminar  on  microproces- 
sors will  also  be  featured, 
along  with  a  "pileup"  contest, 
hidden  transmitter  hunt^  QLF 
contest,  and  ARRL  meeting. 
Advanced  tickets  are  now  avail- 
able for  $2.50  per  person  ($3  at 


the  door),  with  swap  tables 
available  for  $5  per  day.  The 
hamfest  site  is  only  one  block 
from  the  Atlantic  Ocean,  and 
those  attending  can  bring  their 
families  for  a  weekend  of  fun 
on  the  beach.  Door  prizes  and 
hourly  drawings  will  be  con- 
ducted. Ail  mquirias  should  be 
directed  to  N4UF,  Hamfest 
Chairman,  911  Rio  St.  Johns 
Dr.,  Jacksonville  FL  32211. 
Phone  is  744-9501. 

SALINE  Ml 

AUG  6 

The  Arrow  Repeater  will 
sponsor  its  3rd  Annual  Swap 
and  Shop  on  Sunday,  August  6, 
1978,  at  the  Saline  Ml  fair- 
grounds. Indoor  and  outdoor 
exhibits,  refreshments,  and 
prizes  will  be  featured.  Doors 
open  at  8:00  am,  Check-In  on 
146.37/97  and  146.52.  Admis- 
sion is  $1.50  advance;  $2.00  at 
the  door.  Display  space  is 
$.50/ft.  For  more  info,  advance 
tickets,  or  table  reservations, 
write  Arrow,  Box  1572,  Ann 
Arbor  Ml  48106. 

UPPER  ST  CLAIR 

TOWNSHIP  PA 

AUGe 

The  41st  annual  hamfest  of 
the  South  Hills  Brass  Pounders 
and  Modulators  wil[  be  held  on 
August  6,  1978,  from  noon  to 
dusk,  at  St.  Clair  Beach  on 
Route  19  south,  Upper  St,  Clair 
Township,  There  will  be  a  swap 
and  shop,  picnic  area,  and 
swimming  for  the  family. 
Mobile  check-in  on  29.0  MHz 
and  146.52  simplex,  informa- 
tion and  preregistration  for 
$1.50  ($2.00  a\  the  door)  are 
available  from  Bruce  Banister, 
5954  Leprechaun  Dr.,  Bethel 
Park  PA  1510Z  Vendors  must 
register. 

LEVELLANDTX 
AUG  6 
The  13th  annual  Northwest 
Texas  Emergency  Net  Picnic 
and  Swapfest  will  be  held  Sun- 
day»  August  6,  in  the  city  park, 
Levelland  TX.  Registration 
begins  at  8  am.  Lunch  at  12:30 
pm.  Bring  your  own  picnic 
basket.  Swapping  all  day  with 
tables  provided.  This  is  a  family 


Ham  Help 


I'm  looking  for  3  Heathkit 
TS-4  TV  alignment  generator 
schematic,  alignment  instruc- 
tions, voltage  chart,  and  circuit 
operation  description. 

Bill  Moilenhauer  N2FZ 

Box  3  RD1 

Glassboro  NJ  06028 


I  would  like  to  contact 
anyone  who  has  successfully 
converted  a  Sears  SSB  CB, 
model  934  36771  500,  to  10 
meters. 

Robin  D.  Huckaby  WB4GKI 

2B55  Green  Valley  Rd. 

Soellyilte  GA  30278 


event  and  is  jointly  sponsored 
by  the  Hockley  County 
Amateur  Radio  Club  and  the 
Northwest  Texas  Emergency 
Net,  Talk-in  on  146.28/88.  A 
$2.00  donation  will  be  ap- 
preciated but  not  required. 

DUTZOW  MO 
AUG  6 
The  annual  Zero-Beaters 
Amateur  Radio  Club  Hamfest 
will  be  held  on  Sunday,  Aug.  6, 
at  the  Washington  City  Park. 
There  is  a  large  area  for  traders' 
row;  no  extra  charge  to  exhibi- 
tors for  displays.  There  is  a  piC' 
nic  area,  refreshments  and 
lunches  are  available,  and 
there  are  lots  of  prizes  and 
activities  for  the  ladies,  Ham 
pilots  can  fly  into  our  airport. 
Free  transportation  will  be  pro- 
vided. For  more  info,  write 
WA0FYA,  Dutiow  MO  63342, 

CHARLOTTE  VT 
AUG  12-13 

The  International  Field  Days 
and  Hamfest  sponsored  by  the 
Burlington  Amateur  Radio 
Club  will  be  held  on  August 
12-13,  Door  prizes,  raffles,  con- 
tests, bingo  for  ladies,  a  two* 
day  flea  market,  and  much 
more,  Chairman  Bob  W1DQ0 
suggests  early  reservations  for 
camping  sites  on  site  at  Old 
Lantern,  Charlotte  VT  05445. 
Early  bird  registration  at  $3,00. 
with  gate  cost  of  $3.50.  For 
other  info,  please  write  BARC, 
PO  Box  312,  Burlington  VT 
0540Z 

AMARILLO  TX 
AUG  11-13 

The  1978  edition  of  the 
Golden  Spread  Amateur  Radio 
Convention  will  be  held  at  the 
Holiday  Inn  West  Motor  Hotel, 
601  AmariMo  Blvd.  West, 
Amarillo,  Texas,  on  Friday 
evening,  Saturday,  and  Sunday, 
August  11,12,  and  13, 1978.  It  is 
sponsored  by  the  Panhandle 
Amateur  Radio  Club  of 
Amarillo.  An  area  has  been  set 
aside  for  amateurs  to  display 
their  trading  and  swapping 
gear.  Two  Hospitality  Hours  are 
slated:  one  for  early  arrivals  the 
evening  of  Aug.  11  and  the  sec- 
ond for  Saturday  evening,  Aug. 
12,  Six  technical  sessions  will 
be  held,  featuring  the  very 
latest  in  communications  ex- 
pertise. Special  activities  for 
the  ladies  will  be  available  so 
that  there  will  be  something  for 
everyone.  Preregistration  will 
be  S4.00  per  person;  registra- 
tion at  the  door  will  be  $6>00, 

LEXINGTON  KY 
AUG  1 3 
The  Bluegrass  Amateur  Ra- 
dio Club  annual  hamfest  will  be 
held  at  the  National  Guard  Ar- 
mory on  August  13,  starting  at 
8:00  am.  There  will  be  major 
prizes,  forums,  refreshments,  a 
paved  flea  market  area,  a  large 


Indoor  exhibit  space,  and  plenty 
of  free  parking.  Advance  tickets 
are  $2,50;  $3.00  at  the  door.  Flea 
market  space  is  $1.00  extra. 
Talk-in  on  .16/.76.  For  more  info, 
contact  Paul  Hefiln  WA4PAB, 
434  Potomac  Dr.,  Lexington  KY 
40503,  (606)'278  0646, 

CEDARTOWN  QA 
AUG  13 

The  Cedar  Valley  Amateur 
Radio  Club  of  Cedartown, 
Georgia,  will  sponsor  the  Cedar 
Valley  Hamfest,  which  will  be 
held  on  August  13, 1978,  from  9 
am  to  4  pm.  at  the  Polk  County 
Fairgrounds  located  one  mile 
east  of  Cedartown  on  US  278. 
Talk-in  frequency  will  be 
(WR4AZU)  147.72/.  12.  Food, 
drinks  and  lots  of  prizes!  For 
more  Information,  pfease  con- 
tact Jim  T.  Schllestett,  Pres., 
W4IMQ,  Cedar  Valley  ARC,  PO 
Box  93,  Cedartown  GA  30125; 
telephone:  (404)-74a-5968> 

POMONA CA 
AUG  13 

The  Tri-County  Amateur 
Radio  Association  will  hold  its 
annual  hamfest  on  Sunday, 
August  13.  1978.  Several  prizes 
will  be  awarded  including  a 
Midland  220  MHz  transceiver 
Drawing  tickets  are  50c  each. 
The  winner  need  not  be  pres- 
ent. The  hamfest/picnic  will  be 
at  Westmont  Park,  West  9th 
Street,  Va  mile  west  of  Highway 
71.  For  tickets  or  Info,  write  to 
Box  142,  Pomona  CA  91769. 

WILLOW  SPRINGS  IL 
AUG  1 3 

The  Hamfesters  44th  annual 
picnic  and  hamfest  will  be  held 
on  Sunday,  August  13,  1978j  at 
Santa  Fe  Park,  91st  and  Wolf 
Road.  Willow  Springs,  Illinois,  a 
southwest  suburb  of  Chicago. 
There  will  be  exhibits  for  OMs 
and  XYLs  and  the  famous 
swappers'  row.  Tickets  at  the 
gate  will  be  $2.00;  in  advance, 
$1.50.  For  hamfest  information 
or  advance  tickets,  send  check 
or  money  order  (3ASE  ap- 
preciated) to  Bob  Hayes,  18931 
Cedar  Ave*,  Country  Club  Hills, 
Illinois  60477, 

ROCHESTER  MN 
AUG  18-20 

The  Central  States  VHF 
Society  will  hold  tts  twelfth  an- 
nual conference  on  August  18, 
19,  and  20,  1978.  at  the  Midway 
Motor  Lodge,  Rochester  MN. 
This  conference  is  specifically 
oriented  to  operation  above  50 
MHz.  An  excellent  technical 
program  is  planned.  A  dinner 
for  the  conferees  and  their 
families,  an  evening  speaker, 
and  prizes  are  included  in  the 
program.  For  further  informa- 
tion, contact  the  Central  States 
VHF  Society,  c/o  Mr.  Mel  Lar- 
son. 2429  N.W.  Viking  Court, 
Rochester  MN  55901, 


214 


Build  Your  Own 
CW  Keyboard  Keyer 
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Save  Over  $  1 7  5 

OSL  for  full  details 


EGM  Corporation. 
412  N.  Weinbach  Ave., 
Evansviile.  IN  4  7711 
812-476-2121  £'\ 


TRANSCEIVERS 

RT-70/GRC  TRANSCEIVER 
COMBINATfON 

includes  RT-70FMtrans- 

cetver,    47-58.4    Mhz 

GonTinuousiy  tunaDie  ur 

two  presei  channels,  500 

WW  transmittej'  ouSpiit; 

AiVi-65  audio  amplilier: 

and  PP-28E^  24  VDC  power  supply.  Sh.  wt:  50  lbs. 

Used,  $35-;  CONMECTORSf/above:  $2,50 ea., 

H-33/PT     HANDSET,     used      $5.95:     LS-166 

SPEAKER,  ysed.  checked:  $9.95:  MANUALS  for 

RT-PO  or  AWt'65:  $5.00  BB. 

RT-427/ARC-39  TRANSCEtVER 

-^■-^  r-**.  Replaces  Com  ma  ndSels; 

In  iwo  bands,  six  crystal- 
{^^■g^n^QM^^BI    controlled  channels  per 

barrd.  10  walls  min. 
RF  power  output.  Power 
required:  2Z  VDC  9 
amps.  7V4XlOV4x21¥< 

Sh,  wt:  42  lbs.  Used,    $49.50,    MANUAL  for 

ARC'39.  partial  reproduciion,    S10. 

SPOT  ANTENNA 
CHANGEOVER  RELAY 

Heavy  silver  contacts  good  for  at 
least  500  waits.  Coil:  6  V  60  H2 
1  ohm.  Requires  three  "N" 
connectors.  3x3y?Kl,  2  lbs.  sh, 

wl.  #0-901/1-282.  Used,  $9.95 

Write  for  New  Catalog  WS-78  -  Governmertt 
and  Commercial  Electronic  Surplus 

All  Prices  F.OB  .  Lima.  Ohio 
Please  make  allowance  for  stepping  chafges! 
Use  your  VtSA,  BAC  or  Master  Charge  card. 

Address:  Dept.  73   •  Prione:41 9/227-6573 


i016  E.  iUilKA  -  Box  1105  *  UmA,  OHIO  -  45302 


23  ways  to 
help  assure 
your 
company's 

future. 


*^^f*t^ 


^^ 


Our  coun!t7  and  your  company  de- 
pend on  new  ideas.  Coliege-lrajned 
minds  produce  new  ideas.  And  col- 
leges need  your  help  Wnieonyour 
•.GQrnpany  letterhead  to  CFAEfor  23 
ways  companies  can  aid  colleges 
We  can't  afford  to  run  out  of  ideas. 

CounciHor  Financial  Aid  To  Education  Inc.  VjB^ 
690  F rf I h  Avenue   NewVoFk.  NV  10Ot9 


A  Public  Service  nl  This  Magazine 
&  The  Advertising  Council 


Make  America  smarter 
Give  to  the  college 
of  your  choice. 


FULL  FACTORY  WARRANTY! 


DRAKE:                                                   SALE  PfllC€ 

T4X.CSMTR.... 

S52S.00 

n4'CRCVR ,,,,..,, 

S25.0O 

AC-4  AC  SUPPLY...,. ... 

115.00 

DC-4  DC  SUPPLY  , 

120.00 

TH4-CW  XCVH , 

600.00 

FS^  SYhfTHES IZER 

225-00 

SSH-1  RCVR..... 

£00.00 

SPR-4BCVR..,._ .. 

525.00 

MS4SPKR 

25.00 

MN-4C  ANT  TUNER 

125.00 

MN^2000  Am-  TUNER  

190  00 

B-100OBALUN ,, 

19.00 

W4  SWR  WATTMb  1 ER . . , , , 

60.00 

WV-4  VHF  SWR/WATTML 1 1 R 

6900 

U V3'  1 44  £M  FM  XCV R 

450.00 

PS-3  AC  SUPPLY , , 

69.00 

TEH-lECt 

540  XCVR 

525.00 

544  XCVR  ...,.„ 

660.00 

252G  AC  SUPPLY  (18  AMP) 

90.00 

251  AC  SUPPLY  {9  AMP) 

74.00 

24aCWFfLTER  ,., 

20.00 

207MtrER 

11,00 

215PMIC 

23.00 

276XTALCAL   , 

23.00 

249  NOISE  BLANKER 

22.00 

KR-50  KEYER 

84.00 

TEMPO; 

2020  XCVR 

625,00 

VHF/OHE  PLUS  2IVt  FM  XCVR 

325.00 

DM-20  MIC 

30.00 

BfRD  HAW'MATE  SWRWATTMETER .... 

77.00 

YAESUe 

FR-101SRCVR 

FR-101SDfG.  RCVR 

FL-101  KMTR  ................ 

FRG-7RCVR 

ICOM! 

IG-30A  440  FM  XCVR 

IC-215  2m  FM  XCVR 

SM-2MIC 

IC-202  2M  SSB  XCVR 

IC-502  6M  SSB  XCVR 

ICaOL2MLlMEAH 

IC-3PS  AC  SUPPLY... ,.. 

BC-20  900  MAH  SATT/CHGR  . . 

WILSON^ 

WE-800  2M  FM  SYNTH  XCVR  , 

WR^IOOO  ROTOR 

2202-SM  230  FM  HANDHELD  , . 
4S02-SM  440  FM  HANDHELD. . 
SM-2  SPEAKER  MIC .., 

MIDLAND; 

13-513  220  FM  SYNTH  XCVR  . 

VHF  ENGR.I 

TRX  144  XCVR  KIT 

TRX  220  XCVR  KIT 

TRX  432  XCVR  KIT 

TX  4328  KMTR  KIT 

RX  432C  RCVR  KIT 

TX  2206  XMTR  KIT,,,. ,,.,... 

TX  220C  RCVR  KIT 

SYN  220  SYNTH  KIT.. „. 


469.00 
599.00 
49900 
249.00 

299.00 

1 75.00 

2800 

210.00 

210.00 

75.00 

75,00 

40.00 

429.00 

359.00 

219.00 

329.00 

27.00 

359.00 

220.00 

220,00 

260.00 

34.00 

65.00 

25.00 

60.00 

170.00 
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SUMi 


•  A  GUIDE  TO  HAM  RADIO~BK7321  -by 

Larry  Kahaner  WB2NEL.  What's  Amateur 
Radio  all  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  ex- 
cellent beginner's  guide.  It  answers  the 
most  frequently  asKed  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license.  A 
Guide  to  Mam  Radio  is  an  Ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  $4.95/ 

•  VOLUME  tV— )C  TEST  EQUIPMENT-^ 

BK7362— It's  easy  and  fun  to  build  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73 TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment  Counters,  scalers,  fre- 
quency  standards,  synthesizers,  logic 
probes  .,.  JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs.  $4,95.' 


SPECIAL: 
Pni-PUBLICATION  OFFER 

[orders  will  be  filled  on 
a  fi  ret-in  I  first-Dyt  basis) 

•  HOW  TO  BUILD  A  MICROCOMPUTER— 
AND  REALLY  UNDERSTAND  IT— BK7325 
—by  Sam  Creason.  The  electronics  hob- 
byist who  wants  to  build  his  own  micro- 
computer system  now  has  a  practical 
'*HoW'To"  guidebook.  Sam  Creason's 
book  is  a  combination  technical  manual 
and  programming  guide  that  takes  the 
hobbyist  step  by  step  through  the  design, 
construction,  testing,  and  debugging  of  a 
complete  microcomputer  system.  This 
book  is  must  reading  for  anyone  desiring  a 
true  understanding  of  small  computer 
systems.  $9.95/ 


tMS 


•  SSB  . ,  .THE  MISUNDERSTOOD  MODE 

— BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  . , .  thousands  of  ^  - 
us  use  it  every  day,  yet,  it  remains  one  of 
the  least  understood  facets  of  amateur 
radio.  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il- 
lustrated with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator.  A 
must  for  the  technically-serious  ham, 
$5.50/ 

*  PROPAGATION  WIZARD^S  HANDBOOK 

—  BK7302— by  J,  H,  Nelson.  When  sun- 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  t940'&,  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan* 
etary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today. 
The  book  provides  an  enlightened  look  at  ^^^^^ 
communications  past,  present,  and  future,  ^^^^*" 
as  well  as  teaching  the  art  of  propagation 
forecasting,  6,95.* 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to; 
^  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam,  Includes  the  latest  FCC  amateur  regula- 
tions^ as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for 
the  '"big**  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5,95.* 

•  ADVANCED  CLASS  STUDY  GUIDE— SGI 081  — Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  eiectronics  measuring  techniques  are  covered  in 
detail  in  this  easy^-to-follow  study  gufde.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $5.96.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG 1080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  undBf stood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95;* 
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NOVICE  THEORY  TAPES 

Startling  Learning  Breakthrough 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  YouNI  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  thecompleteset  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  fistening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  In  your  spare  time^ — even  while  you're  driving  I  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four,  hour-long  tapes,  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  tor  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95. 


SSTV 


•  SLOW  SCAN  TELEVISION 
TAPE—  CT7350— Prize  winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.96-* 


73  CODE  SYSTEM  TAPES 


Four  tapes  for  S15.95 
S4.95  each! 

**GENES1S" 

5  WPM— CT7305— This  is  the 
beginning  tape  for  people  who 
do  not  know  the  code  at  ail.  It 
takes  them  through  the  26  let- 
ters, 10  numbers  and  necessary 
punctuation,  complete  with 
practice  every  step  of  the  way 
using  the  newest  blitz  teaching 
techniques.  It  is  almost  miracu- 
lous! In  one  hour  many  peo- 
ple—including kids  of  ten— are 
able  to  master  the  code.  The 
ease  of  learning  gives  con^ 
fidence  to  beginners  who  might 
otherwise  drop  out. 

"THE  STICKLER'* 

6+    WPM— CT7306— This    is 


the  practice  tape  for  the  Novice 
and  Technician  licenses.  It  is 
made  up  of  one  solid  hour  of 
codCi  sent  at  the  official  FCC 
standard  (no  other  tape  we've 
heard  uses  these  standards,  so 
many  people  flunk  the  code 
when  they  are  suddenly— un- 
der pressure— faced  with  char- 
acters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape  is 
not  memorizable,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five.  Practice  this  one  during 
lunch,  while  in  the  car,  any- 
where, and  you1!  be  more  than 
prepared  for  the  easy  FCC 
exam. 

"BACK  BREAKER" 

13+  WPM  — CT7313^Code 
groups  again,  at  a  brisk  13  per 
so  you  will  be  at  ease  when  yoLf 
sit  down  in  front  of  the  steely- 
eyed  government  inspector  and 
he   starts   sending   you   plain 


language  at  only  13  per.  You 
need  this  extra  margin  to  over- 
come the  panic  which  is  univer- 
sal in  the  test  situations.  When 
you've  spent  your  money  and 
time  to  take  the  test,  you'li 
thank  heavens  you  had  this 
back-breaking  tape. 

"COURAGEOUS" 

20+  WPM— CT7320— Code  is 
what  gets  you  when  you  go  tor 

the  Extra  Class  license.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape.  Though 
this  is  oniy  one  word  faster,  the 
code  groups  are  so  difficult 
that  youll  almost  fall  asleep 
copying  the  FCC  stuff  by  com- 
parison. Users  report  that  they 
can't  believe  how  easy  20  per 
really  is  with  this  fantastic  one 
hour  tape,  No  one  who  can 
copy  these  tapes  can  possibly 
fail  the  FCC  test-  Remove  ail 
fear  of  the  code  forever  with 
these  tapes. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NIH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

*  Add  $1.00  handling  charge  for  orders  under  $10.00,  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine 
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•  BEHIND  THE  DIAL— BK730?— By  Bob  Grove.  Gel  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas  J  frequencies  and  interference-  $4.95/ 

•  THE  CHALLENGE  OF  100— BK7309--is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shacl^.  This  reference  is  a  must  for  new 
and  experienced  *Top  Band"  operators.  Price:  $4.95.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Waiter  G,  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  SYz  x  BVz,  softbound.  $12.95.* 


•  INTRODUCTION  TO  RTTY— BK7380— A  beginner's  guide  to 
radioteletype  incJuding  tetetypewrtter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00.' 

•  THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95.* 

•  PROPAGATION   WIZARD'S   HANDBOOK— BK7302— by   J.   H. 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
weil  as  teaching  the  art  of  propagation  forecasting.  *6.95.* 


•  SSB  . . .  THE  M[SUNDERSTOODMODE—BK7351— by  James  B. 
Wilson.  Single  Sideband  Transmission  . . ,  thousands  of  us  use  it 
every  day,  yet,  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B,  Wilson  presents  severai  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  techntcally-serious  ham.  $5,50.* 

•  SSTV  HANDBOOK— BK7354(hardcover),  BK7355(softcover)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  basics  to 
the  present  state  of  the  art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  soflbound  $5.00.* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors^  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
TaggartWB8DQT,$4.95.* 
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•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BKI 01 6— by  Ed- 
ward M.  Noll  W3FQJ.  This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  $5.50/ 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS-BK1069- 
by  Edward  M,  Noli  W3FQJ,  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5.50,* 

•  VHP  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Anten- 
na Handbool^  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  practicai  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  buiid.  $4.95.* 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  maii  to: 
73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
Add  $1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1 044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rl  signal  injector^  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescater, 
microwave  meter,  etc,  252  pages.  $5.95.' 

•  VOL  I  COMPONENT  TESTERS  -  LB7359— ...  how  to  build 
transistor  testers  (8),  diode  testers  (3).  IC  testers  {3)*  voUmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  > . .  using  them,  making  them  more  vefsatile,  making  stan- 
dards. Invaluable  book.  $4.95.' 

•  VOL.    II    AUDIO    FREQUENCY    TESTERS-LB7360—    .  .  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSB,  RTTY,  SSTV,  etc.,  this  book  ts  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4,95/ 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  — LB7361  — Radio  fm- 
quency  waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR,  antenna  Impedance,  tine  Impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  in- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
oscillators,  noise  generators,  dummy  foads  and  much  more. 
$4.95,  • 

•  VOL,    tV    IC    TEST    EQUIPMENT  — LB7362^Become    a 

troubleshooting  wizard.  All  you  need  to  know  about  pulse;  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  morel  Plus  a  cumulative  index  for  all  four 
volumes  of  the  73 Test  Equipment  Library.  $4:95.' 
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•  NEW  REPEATER  ATLAS  OF  THE  EN- 
TIRE WORLD— 8K7345— 150%  as  big  as 
any  list  ever  available— nearly  9O0  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1.95.* 

•  QSL  CARDS— 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-In  between  printing 
books  and  other  Items  in  the  73  Print  Shop, 
250  Style  W^QW0250— for  $8.95*;  500 
Style  W'-'QWOSOO- for  $13.95^  250  Style 
X— 0X0250- for  $8.95*;  500  Style  X— 
QX0500— for  $13.95*;  250  Style  Y— QY0250 
—for  $8.95 ^  500  Style  Y--QY0500— for 
$13.95.* 

•  73  MAGAZINE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetiriie! 
There's  no  excuse  tor  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1  — BN1001  — for 
$6-50*;  2  or  more— BN1002— for  $6.00 
each/ 
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•  BACK  ISSUES— Complete  your  collec- 
tion— many  are  prime  collectibles  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each*,  or  5  for 
$5.00.' 

•  LIBRARY  SHELF  BOXES— These  sturdy 
white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  ot  73  or  Kitobaud. 
With  your  order,  request  seff-sticking 
labels  for  any  of  the  following:  73,  Kilo- 
baud, CO,  QST,  Ham  Radio,  Personal  Corn- 
put  inOt  Radio  Electronics,  Inter  face  Age, 
and  Byte.  Order  1— BX1000— for  $2.00*; 
order2-7— ex  1001— for  $1.50  each*:  order 
8  or  more— BX1002— for  $1.25  each'. 

Use  the  order  card  in  the  back  of  this  magazme  or  itemize  your  order  on  a  separate  piece  of  paper  and  maW  to; 
73  Radio  Bookshop  •  Peterborough  NH  03458*  Be  sure  to  include  check  or  detailed  credit  card  information. 
Add  $1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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•  THE  STORY  OF  COMPUTERS— BK1 056 

—by  Donald  D,  Spencer,  is  to  computer 
books  what  Dick  and  Jane  is  to  novels  . . . 
elementary,  gives  the  non-computerist  a 
fair  idea  of  what  the  hobbyist  is  talking 
about  when  he  speaks  connputer  imgo.  At* 
tempts  to  explain  what  computers  are  and 
can  do  to  a  spouse,  child  or  any  un*elec- 
tronics-minded  friend.  $4.95/ 

•  HOBBY  COMPUTERS  ARE  HERE!— 
BK7322 — If  you  want  to  come  up  to  speed 
on  how  computers  work  . . .  hardware  and 
software  . . .  this  is  an  excellent  book.  It 
starts  with  the  fundamentals  and  explains 
the  circuits  and  the  basics  of  program- 
ming, along  with  a  couple  of  TVT  construc- 
tion projects,  ASCII-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a 
teaching  aid  for  newcomers.  $4.95/ 

•  THE     NEW    HOBBY    COMPUTERS— 

BK7340— This  book  takes  it  from  where 
*'Hobby  Computers  Are  Here!'  leaves  off, 
with  chapters  on  Large  Scale  Integration, 
how  to  choose  a  microprocessor  chip,  an 
introduction  to  programming,  (ow  cost  1/0 
for  a  computer,  computer  arithmetic, 
checking  memory  boards,  a  Baudot  moni- 
tor/editor system,  an  audible  logic  probe 
for  finding  those  tough  problems,  a  ham's 
computer,  a  computer  QSO  machine  . , . 
and  much,  much  morel  $4.95.* 

•  HOME  COMPUTERS:  2'"  QUESTlOIStS  & 
ANSWERS  by  Rich  Diddav.  Two  books 
aimed  exclusively  at  the  novice  computer 
hobbyist/home  computer  user.  Written  in 
a  rather  unusual  style  which  has  a  begin- 
ner asking  questions  which  are  answered 
by  a  person  with  a  substantial  back- 
ground  in  computers  and  personal  com* 
puling.  The  questions  are  just  the  kind  be- 
ginners come  up  with  . . .  and  the  answers 
are  presented  in  ©asy-to-understand 
terms  (usually  with  a  diagram  to  illustrate 
the  point).  Both  the  hardware  and  soft- 
ware aspects  of  home  computing  are  cov- 
ered from  A  to  Z.  An  index  In  both  books 
makes  them  Ideal  as  reference  material 
for  anyone.  Volume  I:  Hardware— BK1023 
—$7.95*;  Volume  II;  Software— BK1024— 
$6  95  * 

•  MICROCOMPUTER  PRIMER-BK1035 
—by  M.  Waite  and  M.  Pardee.  Describes 
basic  computer  theory,  explains  number- 
ing systems,  and  introduces  the  reader  to 
the  world  of  programming.  Describes  the 
world  of  microcomputing  in  "real  world" 
terminology.  S7.95  ' 

•  A  STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS-- 
BK1054— by  D.  L  Cohn  &  J.  L.  Meisa.  The 
step-by-step  presentation  does  not  re- 
quire any  computer  or  electronics 
background,  so  anyone  who  is  interested 
can  follow  it.  However,  the  book  is  not  on- 
ly intended  for  beginners.  Engineers  and 
technicians  who  are  familiar  with  elec- 
tronics will  find  the  software  descriptions 
valuat)le  In  updating  their  skills.  Computer 
professionals  will  find  the  detailed  treat- 
ment of  the  8080  architecture  and  instruc- 
tions set  useful,  $7,95/ 

•  HOW  TO  BUY  &  USE  MINICOMPUTERS 
AND  MICROCOMPUTERS-BK1025-by 
Wm.  Barden,  Jr.  This  book  discusses 
these  smaller  brethren  of  computers  and 
shows  how  the  reader  can  become  a  part 
of  the  revolution— how  he  can  own  and 
use  a  functioning  computer  system  in  his 
home  to  do  a  variety  of  practical  or  recrea- 
tional tasks.  $9.95/ 
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•  MICROPROCESSORS  FROM  CHIPS  TO 
SYSTEMS— BK1 036— by  Rodnay  Zaks.  is  a 
complete  and  detailed  introduction  to  mi- 
croprocessors anii  microcomputer  sys- 
tems. No  prehminary  knowledge  of  com- 
puters or  microprocessors  is  required  to 
read  tnis  book,  although  a  basic  engi- 
neering  Knowledge  is  naturally  an  advan- 
tage. Intended  for  ail  wishing  to  under* 
stand  the  concepts,  techniques  and  com- 
ponents of  microprocessors  in  a  short 
time.  59.95/ 

•  INTRODUCTION  TO  MICROPROCES- 
SORS—BK1032— by  Charles  Rockwell  of 
MIGROLOG,  is  an  ideat  reference  for  the 
Individual  desiring  to  understand  the 
hardware  aspects  of  microprocessor  sys- 
tems. Describes  the  hardware  details  of 
computer  devices  in  terms  the  beginner 
can  understand^  instead  of  treating  the 
micro  chip  as  a  ''black  box."  Specific 
systems  are  not  described  and  program- 
ming is  only  briefly  discussed.  $17.50  US 
and  Canada.  $20  elsewhere.' 

•  AN  INTRODUCTION  TO  MICROCOM- 
PUTERS, VOLS-  1  AND  2,  by  Adam 
Osborne  Associates,  are  references  deal- 
ing with  microcomputer  architecture  in 
general  and  specifically  with  details 
about  most  of  the  common  chips.  These 
books  are  not  software-oriented.  bu(  are 
invaluable  for  the  hobbyist  who  is  into 
building  his  own  interfaces  and  proces- 
sors. Volume  i  is  dedicated  to  general 
hardware  theory  retated  to  micros,  and 
Volume  II  discusses  the  practical  details 
of  each  micro  chip.  (Detailed  review  in 
Kilobaud  #2)  Volume  I— eKl030-'$7.SO*: 
Volume  II— BK 1031— $12.50/ 

•  HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE-- BK1 022— This 
book  is  intended  as  a  qutck  reference 
source  for  beginners.  Included  is  a 
general  introduction  to  microcomputers,  a 
simple  application  &  sample  system,  the 
history  of  microcomputers  &  their  uses, 
and  an  introduction  to  some  actual  equip- 
ment. A  chapter  on  number  systems  in- 
cludes a  number  conversion  chart,  binary 
arithmetic  from  conversions  to  divisions, 
and  a  discussion  of  octal  and  hexa- 
decimal numbers.  A  good  background  to 
read  technical  literature  and  computer 
equipment  specifications.  $6.95/ 

•  YOUR  OWN  COMPUTER-BK1072— by 

M.  Waite  and  M.  Pardee.  The  personal 
computer  has  been  touted  as  the  next 
consumer  product,  but  most  individuals 
still  wonder  why.  Much  technical  material 
has  been  written,  but  there  is  little  material 
for  the  average  individual  without  an  ex- 
tensive background  in  electronics.  This 
book  removes  the  stigma  of  compleiity 
that  surrounds  the  computer  and  has  suc- 
ceeded in  providing  a  simple,  easy-to-un~ 
derstand   guide   to   these   units.  $1.95/ 

•  TAKE  A  CHANCE  WITH  YOUR  CALCU- 
LATOR—BK  1002— Lennart  Bade  wrote 
this  book  to  help  you  to  discover  the  world 
of  probability  with  your  programmable 
calculator.  You  wiil  need  NO  previous  ex^ 
perience  either  in  probability  theory  or  in 
programming  to  learn  both  from  this  book. 
$8.95.* 

•  THE  COMPUTER  QUIZ  B00K-BK1112 
—by  Donald  D.  Spencer,  is  written  for 
readers  who  would  like  to  test  themselves 
on  basic  computer  concepts.  It  may  be 
used  effectively  by  anyone  Interested  in 
checking  his  knowledge  of  computer 
concepts.  $5.95/ 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
^  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
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•  DISCOVERING  BASfC— A  PROBLEM 
SOLVING  APPROACH  — BK1017'-^by 
Robert  E.  Smtth,  deals  with  progressively 
more  complex  problems  which  allow  the 
feader  to  discover  the  vocabulary  of 
BASIC  languaQe  as  he  develops  skill  and 
confidence  in  putting  it  to  wofk.  Clear  and 
concise  explanations.  Problems  used 
cover  a  wide  range  of  interests — insur- 
ance, geometry,  puzzles^  economics,  etc. 
S685. 

•  BASIC  NEW  2ND  EDITION— BKIOSI— 

by  Bob  Albrecht.  Self-teaching  guide  to 
the  computer  language  you  will  need  to 
know  for  use  with  your  microcomputer. 
This  is  one  of  the  easiest  ways  to  learn 
computer  programming.  $4.95.* 

•  A  QUICK  LOOK  AT  BASIC— BK1043— 

by  Donald  D.  Spencer.  A  perfect  reference 
for  the  beginning  programmer.  Assumes 
that  the  reader  has  no  previous  program- 
ming experience  and  is  a  self-teaching 
guide  for  the  individual  desiring  to  learn 
the  fundamentals  of  BASIC.  S4.95.' 

•  MY  COMPUTER  LIKES  ME  _.  WHEN  I 
SPEAK  BASIC  — BK1039" An  introduction 
to  BASIC ..,  simpte  enough  for  ktds.  If 
you  want  to  teach  BASIC  to  anyone  quick- 
ly, this  is  the  way  to  go.  $2.00/ 

•  FUN  WITH  COMPUTERS  AND  BASIC- 
BK1Q21— by  Donald  D.  Spencer,  contains 
an  easy-to-understand  explanation  of  the 
BASIC  Pfogfamming  Language  and  is  in- 
tended for  persons  who  have  had  no  pre- 
vious exposure  to  computer  program- 
ming. Over  half  the  book  is  devoted  to 
problems  using  games,  puzzles,  and 
mathematical  recreations.  A  superior 
book  for  self-teaching  and  learning  com- 
puter programming.  $6.95,* 

•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS^BKl073-by 
Donald  Spencer,  provides  the  serious  stu- 
dent of  SASIC  programming  with  inter- 
esting problems  and  solutions.  No  knowl- 
edge of  math  above  algebra  required.  In- 
cludes a  number  of  game  programs,  as 
well  as  programs  for  financial  interest, 
conversions  and  numeric  manipulations, 
$6  95  * 

•  THE  SECRET  GUIDE  TO  COMPUTERS 

Parts  1,  2,  and  3  by  Russ  Walter.  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  programs!  Part  Two  discus- 
ses computer  appfi  cat  ions.  It's  one  thing 
to  master  the  syntax  of  the  language  such 
as  BASIC  and  another  to  solve  problems 
using  the  new  tooL  Part  Three  describes 
programming  languages.  Ever  heard  of 
APL  and  QLfSP?  BASIC  is  not  the  only  lan- 
guage used  !o  program  computers,  7th 
Edition.  Part  I— 6K 1050— $275';  Part  II— 
BKIOSI- $2.50':  Part  III  — BK1052— 
$3.50.  • 

•  SOME  COMMON  BASIC  PROGRAMS— 
BK1053— published  by  Adam  Osborne  & 
Associates,  Inc.  Perfect  for  non-technrcal 
computerists  requiring  ready-to-use  pro- 
grams. Business  programs,  plus  miscel- 
laneous programs.  Invaluable  for  the  user 
who  Is  not  an  experienced  programmer. 
All  will  operate  in  the  stand-alone  mode, 
$8.50  paperback;* 

•  ADVANCED  BASIC -BK 1000— Applica- 
tions and  problems  by  James  Coan  is  for 
those  who  want  to  extend  their  expertise 
with  BASIC.  Offers  advanced  techniques 
and  applications.  $7  95.* 
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•  SCIENTIFIC     RESEARCH     INSTRU- 
MENTS'  BASIC  SOFTWARE  LIBRARY  is  a 

complete  do4t-youfself  kit.  Written  in 
everybody's  BASIC  immedfately  execut- 
able in  ANY  computer  with  4K,  no  other 
peripherals  needed.  Volume  I  contains 
business  and  recreational  programs  and 
is  300  pages.  Volume  tl  is  260  pages  and 
contains  math,  engineering,  statistics  and 
plotting  programs.  Volume  III  contains 
money  managing,  advanced  business  pro- 
grams sucn  as  billing.  A/R.  inventory, 
payroll,  etc.  Volume  IV  contains  general 
purpose  programs  like  toans,  rates,  retire- 
ment, ptus  games:  Poker,  Enterprise  (take 
charge  while  Capt.  Kirk  is  away).  Football 
and  more!  Volume  V  is  filled  with  experi- 
menter's programs  including  games,  pic- 
tures and  misc,  problems  like  "logic,"  Vol* 
ume  I— LB1002— &  Volume  II— LB1003— 
S24,95"  each;  Volume  III  — LB1004— 
$39.95*;  Volume  IV— LB1005— &  Volume 
V— LB  1006- $9.95*  each;  Volume  VI— 
LB  1007— $49.95';  Volume  VII— LBIOOS^-^ 
$39,95.* 

•  MICROPROCESSOR  PROGRAMMING 
FOR  COMPUTER  HOBBYISTS— BK1038 
^by  Neili  Graham  is  for  the  hobbyist  in- 
terested in  intermediate  and  advanced 
techniques  of  programming  and  data 
structuring.  Written  to  take  up  where  the 
computer  manufacturers'  instruction 
manuals  and  the  introductory  program- 
ming  language  texts  leave  off.  $8  95.* 

•  eoeO  PROGRAMMING  FOR  LOGIC  DE- 
SIGN—BK1078—ldeai  reference  for  an  in- 
depth  understanding  of  the  8080  proces- 
sor. Application-oriented  and  the  B080  is 
discussed  in  light  of  replacing  conven- 
tional, hard-wired  logic.  Practical  design 
considerations  are  provided  for  the  imple- 
mentation of  an  8080-base  control  system, 
$8.50,* 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK— BK1102— If  you  have 
been  spending  too  much  time  developing 
simple  routines  for  your  8080,  try  this  new 
book  by  Scelbi  Computing  and  Robert 
Findley.  Describes  sorting,  searching,  and 
many  other  routines  for  the  8080  user* 

•  6800  PROGRAMMING  FOR  LOGIC  DE* 

SIGN  — BK1077— Oriented  toward  the  in- 
dustrial user,  this  book  describes  the  pro- 
cess by  which  conventional  logic  can  be 
replaced  by  a  6800  microprocessor.  Pro- 
vides practical  information  that  allows  an 
experimenter  to  design  a  complete  micro 
control  system  from  the  'Aground  up," 
S8.50/ 

•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK— BK1075— If  you  have  been 
spendmg  too  much  time  developing  rou- 
tines for  your  6800  microprocessor,  try  the 
new  book  by  Scelbi  Computing  and  Robert 
Findley.  Describes  sortrng,  searching,  and 
many  other  routines  for  the  6800  user. 
$10=95;* 

•  FORTRAN  PROGRAMMING  — 
BKt019— by  Donald  Spencer,  FORTRAN 
was  designed  for  complex  numeric  calcu- 
lations, and  possesses  extended  I/O  capa- 
bility. It  is  easily  learned,  as  it  is  an 
English-like  computer  language.  $7.95* 

•  FORTRAN  WORKBOOK— BK1020— by 
Donald  Spencer.  Provides  practical  ex- 
amples and  problems  to  solve.  Flowchart- 
ing IS  also  discussed-  Almost  all  micros 
support  BASIC— it  won't  be  long  before 
FORTRAN  is  commonplace.  $4.95.* 
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•  PAYROLL  WITH  COST  ACCOUNTING— 

IN  BASIC— BK1 001- bv  L.  Poole  &  M. 
Bofchers,  includes  program  listings  with 
remarks,  descriptions,  discussions  of  the 
principle  behind  each  program,  file 
layouts,  and  a  complete  user's  manual 
with  step-by-step  instructions,  flow- 
charts*  and  simple  reports  and  CRT 
displays.  Payroll  and  cost  accounting 
features  include  separate  payrolls  tor  up 
to  10  companies,  time-tested  interactive 
data  entry,  easy  correction  of  data  entry 
errors,  job  costing  (tabor  distribution), 
check  printing  with  full  deduction  and  pay 
detail,  and  16  different  printed  reports,  in- 
dud  rng  W-2  and  S41.    $12.50.' 

•  CHEMISTRY  WITH  A  COMPUTER— 
BK1010— by  Paul  A.  Cauchon,  contains  a 
collection  of  tutorial,  simulation  and  prob- 
lem-generation computer  programs.  Us- 
able with  almost  any  chemistry  course  in 
the  high  school  or  college  level.  $8.95/ 


•  fVllCROPROCESSOR  INTERFACING 
TECHNIQUES  — BK 1037— by  Austin 
Lesea  &  Rodnay  Zaks  will  leach  you  how 
to  interconnect  a  complete  system  and  in- 
terface it  to  all  the  usual  peripherals.  It 
covers  hardware  and  software  skills  and 
techniqueSt  including  the  use  and  design 
of  model  t>uses  such  as  the  IEEE  488  or 
SIOO^  39  95  • 

•  TTL  COOKBOOK -BK1063— by  Donald 
Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  iL  Discusses  prac- 
tical applications,  such  as  a  digital  count- 
er and  display  system,  events  counter, 
electronic  stopwatch,  digital  voltmeter, 
and  a  digital  tachometer.  $8,95.* 

•  CMOS  COOKBOOK— BKIOII—by  Don 
Lancaster.  Details  the  application  of 
CMOS,  the  low  power  logic  family  suitable 
for  most  applications  presently  dominat- 
ed by  TTL.  Required  reading  tor  every  seri- 
ous digital  experimenter!  $9.95.* 

•  TVT  COOKBOOK-BK1064— by  Don 
Lancaster,  describes  the  use  of  a  stan- 
dard television  receiver  as  a  microproces- 
sor CRT  terminal.  Explains  and  describes 
character  generation,  cursor  control  and 
interface  information  In  typical,  easy-to- 
ur^derstand  Lancaster  style.  S9.95.* 

•  BUILD-IT  BOOK  OF  DIGITAL  ELEC- 
TRONIC TIMEPIECES-BKIOOe  — by 
Robert  Haviland  is  a  data-packed  guide  to 
building  every  timekeeping  device  you  can 
imagine:  rugged  shipboard  cloci^s, 
second-splitting  digital  10  chronometers, 
decorator  digital  IC  chronometers, 
decorator  digital  clocks,  a  precision  timer, 
a  frequency^perlod  meter,  a  tide  and  moon 
clocK,  an  automatic  alarm  setter,  etc.  in- 
cluding full-size  printed  circuit  board  lay- 
outs. $6.95/ 

•  THE  "COMPULATOR''  BOOK— BUILD- 
ING SUPER  CALCULATORS  &  MINI  COM* 
PUTER  HARDWARE  WITH  CALCULATOR 
CHIPS— '8K1012— by  R.  R  Haviland,  pro- 
vides ideas,  design  info  and  printed  circuit 
boards  tor  calculator  chip  projects.  Tie  it  in 
with  a  Teletype  to  create  a  virtually  infinite 
memory  system.  $7.95/ 


•  HOW  TO  PROGRAM  MICROCOMPUT- 

ERS-^BKlOST'-by  Wm.  Barden,  Jr.  Here 
is  a  guide  to  assembly  language  program- 
ming of  the  Intel  8080,  Motorola  M 06800, 
and  MOS  Technology  MCS6502  micropro- 
cessors.  It  is  written  especially  for  begin- 
ning programmers  with  hobbyist  micro- 
computers based  on  one  of  these  three 
chips.  The  topics  covered  range  from  data 
manipulations  at  the  bit  level  up  to  data 
handling  of  tables  and  lists,  and  from  sim- 
ple adds  and  subtracts  up  to  tloating- 
poinl  operations.  $8.95/ 


•  BEGfNNING    BASIC— BK1007— by    Dr. 

Paul  Chiriian,  provides  a  realty  basic 
BASIC  that  covers  alt  the  topics  in  simple. 
easy-tO'understand  language^  Nothing  is 
left  out,  everything  is  presented  in  clear, 
step-by-step  fashion.  This  book  will  make 
a  good  BASIC  programmer  of  any  reader. 
$9,95/ 
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•  VOLUME   I   COMPONENT   TESTERS— 

LB 7359 — ^ Build  your  own  test  equipment 
and  save  a  bundle  (and  have  a  lot  of  fun). 
Volume  t  of  the  73  Test  Equipment  Library 
shows  you  how  to  build  and  use  transistor 
testers  (8  of  'em),  three  diode  testers,  3 
IC  testers,  9  voltmeters  and  VTVMs,  8 
ohmmeterSi  3  inductance  meters,  and  a 
raft  of  other  gadgets  for  checking  temper- 
ature, crystals,  Q,  etc.  $4,95/ 

•  VOLUME  II  AUDIO  FREQUENCY  TEST- 
ERS— LB7360 — tf  you're  into  audio  such 
as  digital  cassette  recording,  RTTY, 
Baudot  vs.  ASCIL  SSTV,  SSB.  Touchtone 
or  even  hi-fi,  you'll  want  to  have  this  book 
full  of  home-built  test  equipment  projects. 
S4.95/ 

•  VOLUME  III  RADIO  FREQUENCY  TEST- 
ERS—LB7361— This  is  ot  more  interest  to 
hams  and  CBers:  test  equipment  you  can 
build  for  checking  out  transmitters  and  re- 
ceivers, signal  generators,  noise  genera- 
tors* crystal  calibrators,  GDOs,  dummy 
loads  S4  95  ' 

•  VOLUME  IV  IC  TEST  EQUIPMENT- 
LB7362— Become  a  trouble-shooting  wiz- 
ard.  All  you  need  to  know  about  pulse, 
audio  and  sync  generators,  frequency 
counters,  digital  component  testers,  logic 
probes  and  more!  Plus  a  cumulative  index 
for  all  four  volumes  of  the  73  Test  Equip- 
ment  Library.  $4.95/ 

•  LSI-tl  REFERENCE  CARD-CC  2011- 

A  must  for  Heath  H11  users.  Contains  list- 
ings of  all  instructions  by  mnemonic  and 
opcode,  console  GOT  commands,  trap  and 
interrupt  vector  locations  and  more.  From 
Digitai  Equipment  Corporation.  $1,00/ 
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The  U.S.  Callbook  has  over 
350.000  W  &  K  listings.  It  lists 
calfs,  license  classes,  names 
and  addresses  plus  the  many 
vatuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  In  DX?  Then  youVe 
looking  for  the  Foreign  Callbook 
with  over  280.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXV. 


$13.95 


PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


Internatbnal  Radio  Amateur  Prefixeat 

Radio  Amateur  PratiMes  by  CoLrntnes! 

A.R.R  L   Phonetic  Alptiabetf 

Great  Circle  Bearings  and  Chartsl 

Iniemalional  "O"  and  'T'  Signatsf 

World  Siandam  TnT>e  Ghana! 

Iniernational  Postal  Irtlormatiorf! 

World  Prefix  Map* 

F.C-C  Ejianiiiiaiion  Pioints!' 

Wtvere  to  B*jy* 

Telegrsphefs'  Abbreviations! 

DX  Operattrig  Cod^ 

A  R  R  L  Couniries  List! 

At  Vouf  Service  —  Amateuf  Radio  Dealers' 

OSL  Maf\ag«fs  Around  the  Worlds 

WofFd  Wid«  OSL  Bureaus! 

Census  of  Radio  Amateurs  of  it>e  Woridf 

Telegraph  Codes* 

AMSAT  —  Oscar  Users  Directory' 

Slow  Scan  Teif»>ridiori  Olfactory! 

Reciprocal  Licenses! 

Hawaii  Included^ 

Many  Other  Features^ 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


Save  Si  50  order  bath  send  S30  40 


See    your    favorite    electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 
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NEW  ON  2  FROM  YAESU 

THE  MEMORIZER  'TLVS'' 

Yaesu  presents:  The  finest,  compact,  versatite  transceiver  designed  for  the  active  2  meter  enthusiast  The 
FT-225RD  features  all  mode  operation — SSB/FM/CW/AM— with  repeater  offset  capability  and  a 
menrrory!  Modular,  computer-type  construction  offers  reliability  and  ease  of  service.  The  FT-225RD 
provides  the  super  selectivity  and  performance  needed  on  today  s  active  2  meter  band.  Join  the  fun  on  FM, 
DX,  or  OSCAR,  with  the  new  FT-225RD  transceiver — another  winner  from  the  world's  leader  in  amateur 
communications  equipment. 
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Digitaf  frequency  display  Complete  144-148  MHz  coverage  in  four  1  MHz  band  segments 
±  eOO  KHz  or  optional  auxiliary  repeater  split  Built-in  memory  unit  Variable  power  output 
Noise  blanker  Selectable  AGC  Three  way  metering :  S  meter,  power  output  and  FM  discrimina- 
Built-in  AC  &  DC  power  supplies  and  speaker  Built-in  tone  burst— adjustable  1500-2000  Hz 
Front  panel  display /lamp  dimmer  m  Twenty-five  watts  output. 
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Price  And  Specificatrons  Subject  To 
Change  Without  Notice  Or  Obiigation 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave..  Paramount,  CA  90723  (213}  633-4007 
YAESU  ELE€n'RONICS  CORP.,  Eastern  Service  Ctr..  613  Redna  Ter.,  Cincinnati.  OH  45215 
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THE  ULTIMATE  IN  RECEIVER  DESIGN! 
MORE  FEATURES  THAN  EVER  BEFORE 
AVAILABLE  IN  A  KAMBAND  RECEIVER.  THE 
R.820  IS  A  TRIPLE-  CONVERSION  RECEIVER, 
COVERING  ALL  AMATEUR  BANDS  FROM 
160  THROUGH  10  METERS,  AS  WELL  AS 
SEVERAL  SHORTWAVE  BROADCAST  BANDS. 
IT  FEATURES  DtGITAL  AS  WELL  AS  ANALOG 
FREQUENCY  READOUTS,  NOTCH  FILTER,  IF 
SHIFT,  VARIABLE  BANDWIDTH  TUNING, 
SHARP  IF  FILTERS,  NOISE  BLANKER, 
STEPPED  RF  ATTENUATOR,  25  KHz  CALI- 
BRATOR, AND  MANY  OTHER  FEATURES, 
PROVIDING  MORE  OPERATING  CONVE- 
NIENCES THAN  ANY  OTHER  HAM-BAND 

RECEIVER. 
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TRIO-KENWOOD  COMMUNICATIONS  fNC.  1111  WEST  WALNUT /COM  PTON.  CA  90220 


AMATEUR  RADIO  OPERATORS 
UNIVERSALLY  RESPECT  THE  TS-820S 
FOR  ITS  SUPERB  QUALITY,  PROVEN 
THROUGH  THOUSANDS  OF  HrURS  OF 
OPERATING  TIME  UNDER  ALL  ENVIRON 
MENTAL  CONDITIONS.  THE  TS-820S. 
WHICH  COVERS  160  THROUGH  ALL  OF 
10  METERS,  HAS  EVERY  FEATURE  ANY 
AMATEUR  COULD  DESIRE,  INCLUDING 
THE  FAMOUS  IF  SHIFT,  RF  SPEECH 
PROCESSOR  AND  NOISE  BLANKER. 
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